Preliminary study of the breeding biology of the spruce grouse in northwestern Montana by Stoneberg, Ronald P.
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1967 
Preliminary study of the breeding biology of the spruce grouse in 
northwestern Montana 
Ronald P. Stoneberg 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Stoneberg, Ronald P., "Preliminary study of the breeding biology of the spruce grouse in northwestern 
Montana" (1967). Graduate Student Theses, Dissertations, & Professional Papers. 6899. 
https://scholarworks.umt.edu/etd/6899 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
A PRELIMINARY STUDY OF THE BREEDING BIOLOGY OF 
THE SPRUCE GROUSE IN NORTHWESTERN MONTANA
by
RONALD P . STONEBERG 
B .S . U n iv e r s i ty  o f  B r i t i s h  C olum bia, 196k
P r e s e n te d  in  p a r t i a l  f u l f i l l m e n t  o f  th e  re q u ire m e n ts  f o r  th e  d e g re e  o f
M a ste r  o f  S c ie n c e  in  W i ld l i f e  T echnology  
UNIVERSITY OF MONTANA 
1967
A pproved by:
C hairm an, Board '& .m iners
D e a n ^ ^ ra d u a te  S choo l
JUL 2 8 1967
D ate
UMI Number: EP37700
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are  missing pages, these  will be noted. Also, if material had to be removed,
a note will indicate the deletion.
UMT
OisMTUdCkm PVbiifitwig
UMI EP37700
Published by ProQ uest LLC (2013). Copyright in the Dissertation held by the Author.
Microform Edition © ProQ uest LLC.
All rights reserved. This work is protected against 
unauthorized copying under Title 17, United S tates Code
uesf
ProQ uest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106 - 1346
" ,  . . th e  l e s s  one knows, th e  lo n g e r  i t  
ta k e s  to  e x p la in  w hat l i t t l e  one know s. 
T e t I  w i l l  t r y  to  make c l e a r  w hat I  th in k  
I  know. .
Niko T in b erg en  (1961)
PLEASE NOTE: T h is  d i s s e r t a t i o n  i s  n o t  a  p u b l i c a t i o n ,  and  no p o r ­
t i o n s  h e r e in  may be q u o te d  w ith o u t  e x p re s s  p e rm is s io n  o f  th e  a u th o r  and  
th e  D ep artm en t o f  Z oo logy , U n iv e r s i ty  o f  M ontana, M is s o u la , M ontana.
1 1
ACKNOWLEDGMENTS
I  w ish  t o  e x te n d  my g r a t i t u d e  t o  a l l  i n d iv id u a ls  who a s s i s t e d  me 
d u r in g  t h i s  s tu d y .
I  am g r a t e f u l  to  my s u p e r v i s o r ,  D r. R. S . Hoffmann, f o r  h is  v a lu ­
a b le  a d v ic e  and  c r i t i c i s m s  o f  th e  m a n u s c r ip t .  I  am a ls o  in d e b te d  to  th e  
members o f  my a d v is o ry  com m ittee : D r. P .  L . W rig h t, D r. D. A, J e n n i ,  and 
D r. W, L . P e n g e lly ,  f o r  t h e i r  many h e lp f u l  s u g g e s t io n s .  D r. I .  H jo r th ,  
I n s t i t u t e  o f  Z oo logy , U n iv e r s i ty  o f  U p p sa la , Sweden, c r i t i c i s e d  p a r t s  o f  
th e  t h e s i s  and  T. W* M u sseh l, M ontana F is h  and  Game D ep artm en t, o f f e r e d  
many v a lu a b le  s u g g e s t io n s .
S p e c ia l  th a n k s  a r e  e x te n d e d  to  N, A. M. V erbeek and to  D r. C. J .  
J o n k e l  f o r  t h e i r  h e lp  d u r in g  th e  i n i t i a l  s ta g e s  o f  t h e  s tu d y . I  am a l s o  
g r a t e f u l  to  Dave and  Jo Lynne W hitm er, B ig  Creek R anger S t a t i o n ,  f o r  
t h e i r  g en e ro u s a s s i s t a n c e  w h ile  I  was in  th e  f i e l d .  D r. F . C, Z w ickel 
gave me a  dog (E n g lis h  p o i n t e r )  who p ro v ed  t o  be in d is p e n s a b le  to  th e  
s tu d y .  D r. R. P lak k e  p ro v id e d  me w ith  f a l l  sp ec im en s .
I  am g r a t e f u l  to  th e  M ontana C o o p e ra tiv e  W ild l i f e  R e se a rch  U n it^  
f o r  p r o v id in g  f i n a n c i a l  a s s i s t a n c e ,  t o  D r. J* J .  C ra ig h e a d , U n it  L e a d e r , 
G e rry  A tw e l l ,  M rs. A lv in a  B a rc la y , and  to  th e  o th e r  members o f  th e  W ild­
l i f e  U n i t ,  f o r  t h e i r  encouragem en t and  a d v ic e .
I  a l s o  w ish  to  th a n k  th e  p e rs o n n e l  o f  th e  M ontana F is h  and Game 
D ep artm en t, K a l i s p e l l ,  M ontana, o f  th e  G la c ie r  View R anger S t a t i o n ,  
Colum bia F a l l s ,  M ontana, and o f  th e  P o le b r id g e  R anger S t a t i o n ,  G la c ie r  
N a t io n a l  P a rk , M ontana, f o r  t h e i r  c o o p e r a t io n .
I p i s h  and W i ld l i f e  S e r v ic e ,  U. S . D epartm en t o f  th e  I n t e r i o r ,  
M ontana F is h  and Game D ep artm en t, U n iv e r s i ty  o f  M ontana, and th e  W ild ­
l i f e  Management I n s t i t u t e  c o o p e r a t in g .
- 6  , ' ' ' /  '
TABLE OF CONTENTS
PAGE
INTRODUCTION......................................................................................................................... .. » 1
STUDY AREA....................................................................................    3
L o c a tio n  and P h y s i o g r a p h y ..............................................   3
W e a t h e r ............................................................................................................................... « 3
V e g e t a t i o n ..............................................................................................................................I l
F a u n a .......................................................................................................................................15
M am m als..........................................    15
B i r d s ..............................................   15
G r o u s e ......................................................................  . . 1 6
METHODS . . . . . . . . . . .    . . .  17
^  L o c a tin g  G rouse  ...........................................................................  17
,y C a tc h in g  G r o u s e ................................................................................ . . . 1 8
^  H an d lin g  G r o u s e ............................................................................................................... 20
M a r k in g ...................................................................................................... « . . . .  20
X S ex ing  and a g in g   ................................................................................... 20
X G e n e r a l ..........................................  . . 2 2
V O b serv in g  G rouse ...............................................  . . . . . . . . . . . . . 2 3
/  V e g e ta tio n  S a m p l i n g ...................................................................................................... 23
POPULATION DYNAMICS......................................................................   28
N u m b e r s ..............................................     28
R e s id e n t p o p u la t io n  ..................................................................  . . 0 . . . 2Ô
T r a n s ie n t  p o p u la t io n  ................................................ . . . . . . . . . 2 8
i v
PAGE
Movements .  ..............................................       . . . .  29
R e s id e n t  m a l e s    . . . .  30
R e s id e n t  fe m a le s  ...................................................................................................  33
Y e a r l in g s    . . . . . .  36
H a b i ta t  S e le c t io n  ........................................................................................................  38
M a l e s ..............................................................................................................................38
F e m a l e s ............................................................................................................. . . 3 9
I n d iv id u a l  G r o w th ...........................................................................................................hO
W e i g h t ..............................................................................................................................ho
M o l t .................................................................................................................................. 1*2
C h i c k s ..............................................................................................................................liL
Food H a b i t s ......................................................................   1|6
P r e d a t i o n ..............................................................................................................................1|8
BEHAVIOR......................................................................   ?0
I n t r o d u c t io n  . . . . . . .  .................................  . . . . . . . . . . ^ 0
R e p ro d u c tiv e  B eh av io r .........................................................  . . . . . . . . . 5 0
F l i g h t  D i s p l a y ................................     51
D e s c r i p t i o n ................................................................................................................51
O ccu rren ce  o f  f l i g h t  d i s p l a y .......................................................................... 52
D isp la y  s i t e s ........................................................................................................... 5U
H o o t i n g .....................................   . 5 5
D i s c u s s i o n ...................................... ................................................... ....  . . . . 5S
C o u r ts h ip  D i s p l a y s .....................................     56
S t r u t t i n g .....................................................................................................................56
T a i l  m o v e m e n ts ........................................................................................................... 57
H e a d - j e r k .....................................................................................................................59
V
PAGE
Ground p e c k in g  ........................................................................................................  60
H ead-on r u s h ............................................................................................................... 62
M o u n t in g ............................................................   62
A g g re ss iv e  D isp la y s  ...................................................................................................  63
Head and  t a i l - d o w n ................................................................................................. 63
U p r ig h t a t t a c k  ........................................................................................................  6k
D isp la y s  to  th e  I n v e s t i g a t o r   ....................................................... 61;
S t r u t t i n g .................................................................................................................... 61;
Head and  t a i l - d o w n ................................................................................................. 65
N e s t i n g .................................................................................................................................. 66
B e h av io r o f  Hens w ith  B roods . . . . . . . . . . 6 6
M ain ten an ce  B e h av io r ...................................................................................................  69
P o s t u r e s ..............................................................................................................................69
N o r m a l ..............................................................................................................................69
A l e r t ................................     69
Head drawn b a c k .......................................................................................................70
F e e d i n g .................................................................   72
P a n t i n g ...........................................................................................................   . . . .  72
E s c a p e .................................................................................................................................. 72
F l u s h i n g ................................................................................................................ . . 7 3
R u n n i n g ......................................................................................................................... 71;
C hicks  ................................................................................................................ . . 7 1 ;
SUMMARY AND CONCLUSIONS.......................................................................................................76
LITERATURE C I T E D ............................................................   80
V I
LIST OF TABLES
TABLE PAGE
1 , Number o f  days on w hich .0 1  In ch es  o r  more p r e c i p i t a t i o n
was re c o rd e d  a t  th e  P o le b r id g e  w e a th e r  s t a t i o n  .............................  11
2 . L eng th  o f  th e  c e n t r a l  r e c t r i x ..........................................................................21
3* Number o f  t r e e s  p e r  a c r e  p e r  q u a d r a t ....................................................... 25
li* Mean c irc u m fe re n c e  o f  t r e e s  p e r  q u a d r a t ........................................................ 25
5 . Number o f  s ig h t in g s  made on banded b i r d s .................................. ....  . . 29
6 . Growth and  re p la c e m e n t o f  ju v e n i l e  and p o s t j u v e n i l e  p r im a r ie s  . L6
7* Com parison o f  th e  ex trem e te m p e ra tu re s  on days w ith  and  days
w ith o u t  w in g -c la p  d i s p la y  d u r in g  th e  m a tin g  p e r io d  • . « . * 53
v i i
LIST OF FIGURES
FIGURE PAGE
1 . Map show ing g e n e ra l  l o c a t i o n  o f  th e  s tu d y  a r e a ................................. L
2 . Map o f  th e  s tu d y  a r e a  show ing v e g e ta t io n  z o n e s ..................................5
3 . D a ily  maximum and minimum te m p e ra tu re s  f o r  A p r i l  and May
m easured  a t  th e  s tu d y  a r e a   ..........................................  . , 7
h* D a ily  maximum and minimum te m p e ra tu re s  f o r  J u n e ....................................8
5 . D a ily  maximum and  minimum te m p e ra tu re s  f o r  J u l y .........................9
6 . D a ily  maximum and  minimum te m p e ra tu re s  f o r  A u g u s t ............................ 10
7 . M onth ly  p r e c i p i t a t i o n  d a ta  from  th e  P o le b r id g e  w e a th e r
s t a t i o n .........................................................................................................................12
8 . W eekly p r e c i p i t a t i o n  d a ta ,g iv e n  a s  t o t a l  amount c o l l e c t e d ,
m easu red  a t  th e  s tu d y  a r e a    . . . .  13
9 . The dog 'p o in t in g *  a  sp ru c e  g ro u se  w hich i s  s i t t i n g  in  a  t r e e .  19
1 0 . Noose p a s s in g  o v e r  th e  head o f  a  r u f f e d  g r o u s e ............................... 19
1 1 . C e n tr a l  r e c t r i x  from  each  age and  se x  c l a s s  o f  sp ru c e  g ro u se  . 19
1 2 . P h o to g rap h  r e p r e s e n t in g  th e  'open* v e g e ta t io n  z o n e .......................26
1 3 . P h o to g rap h  r e p r e s e n t in g  th e  'medium* v e g e ta t io n  zone . . . . .  26
l2 i. P h o to g rap h  r e p r e s e n t in g  th e  'th ic k *  v e g e ta t io n  z o n e ......................26
1 ? .  Map o f  th e  d i s t r i b u t i o n  and movements o f  r e s i d e n t  m ales . . .  31
1 6 . Map show ing th e  d i s t r i b u t i o n  o f  fem a le  home and  brood ra n g e s  . 3U
1 7 . Map o f  th e  d i s t r i b u t i o n  and movements o f  y e a r l i n g  b i r d s  . . .  37
1 8 . M onthly  w e ig h ts  o f  s p ru c e  g ro u se  re c o rd e d  from  May to
S e p te m b e r .................................................................   I4.I
v i i i
FIGURE PAGE
19* P rim a ry  m o lt c u rv e s  f o r  m ale and  fem a le  sp ru c e  g ro u se  . . . h3
2 0 . Growth c u rv e  f o r  s p ru c e  g ro u se  c h ic k s  ...................................................  U?
2 1 . Male spruce grouse strutting on a b r a n c h ..................
2 2 . Male spruce grouse approaching female study skin in
s t r u t t i n g  p o s i t i o n  .......................................................................................... $8
2 3 . M ale s p ru c e  g ro u se  show ing t a i l - f l i c k i n g  w h ile  w a lk in g  . . .  58
2li. M ale s p ru c e  g ro u se  show ing t a i l - f l i c k i n g  w h ile  d i s p la y in g
to female study skin..................................... 58
2 5 . M ale s p ru c e  g ro u se  p e rfo rm in g  h e a d - je r k  d i s p la y  61
2 6 . Male s p ru c e  g ro u se  p e c k in g  a t  th e  g round  d u r in g  c o u r t s h ip
d i s p l a y .................................................... « ......................... ' • • •  6 l
2 7 . M ale sp ru c e  g ro u se  ru s h in g  a t  fem a le  s tu d y  s k in  from  h e a d -o n . 61
2 8 . Male sp ru c e  g ro u se  re sp o n d in g  to  a  m ale s tu d y  s k in  w ith  th e
head  and  ta i l -d o w n  p o s i t i o n   ...................................................   61
29 . Male sp ru c e  g ro u se  in  u p r ig h t  a t t a c k  p o s i t i o n  ..................................  61
3 0 . M ale sp ru c e  g ro u se  e x h ib i t in g  low  i n t e n s i t y  s t r u t t i n g  . . . .  68
3 1 . Spruce  g ro u se  b rood  hen r e a c t in g  t o  c a l l  o f  c h ic k  . . . . . .  68
3 2 . S p ru ce  g ro u se  b rood  hen  rem a in in g  in  v i c i n i t y  o f  h id d en
chicks................................................   68
33 . M ale sp ru c e  g ro u se  s i t t i n g  in  t r e e  i n  th e  * n o rm a l' p o s i t i o n  • 68
3Ü. M ale sp ru c e  g ro u se  show ing a l e r t  p o s tu r e  in  a  t r e e .................71
3 5 . Fem ale sp ru c e  g ro u se  in  th e  c ro u ch ed  a l e r t  p o s tu r e  ..................... 71
36 . Fem ale sp ru c e  g ro u se  in  th e  u p r ig h t  a l e r t  p o s tu r e  .........................  71
37 . M ale sp ru c e  g ro u se  r u n n i n g ................................................................................ 71
38 . Spruce grouse chick hiding under the vegetation 75
39 . Spruce grouse chick sitting in a  tree....................  75
ix
INTRODUCTION
The sp ru c e  g ro u se  ( C a n a c h lte s  c a n a d e n s is  L - ) o c c u rs  th ro u g h o u t 
th e  b o r e a l  f o r e s t  l i f e  zone o f  N o rth  A m erica (A ld r ic h  and D u v a ll, 1955j 
A ld r ic h ,  1 9 6 3 ) , from  th e  M aritim e  P ro v in c e s  to  B r i t i s h  Colum bia and 
A la sk a , The n o r th e r n  l i m i t  o f  t h e i r  ran g e  i s  t r e e  l i n e  and  in  th e  e a s t  
th e y  o c c u r  a s  f a r  so u th  a s  n o r th e r n  W isc o n s in , M ich igan  and M in n e so ta ,
In  th e  w e s t ,  th e y  fo l lo w  th e  Rocky M ountains i n to  w e s te rn  M ontana and 
Id a h o .
B ent (1932 : 1 2 0 ) , Brooks and Sw arth  (1925 : Ü8) and  o th e r  e a r ly  
w o rk e rs , c l a s s i f i e d  th e  s p ru c e  g ro u se  in to  two s p e c i e s .  The f i r s t ,  
C a n a c h lte s  c a n a d e n s is , was f u r t h e r  s p l i t  i n to  f o u r  s u b s p e c ie s :  Ĉ , c_, 
c a n a d e n s is  o c c u r r in g  th ro u g h o u t Canada, Ĉ . c ,̂ o sg o o d i found  in  c e n t r a l  
A la sk a , c_, can ace  found  a ro u n d  th e  G re a t  L ak e s , and  £ .  £ .  a t r a t u s  o f  
th e  c o a s t a l  r e g io n  o f  s o u th - e a s te r n  A la sk a . A ld r ic h  (1 9 6 3 ) , how ever, 
o n ly  re c o g n iz e s  th r e e  o f  th e s e  s u b s p e c ie s  a s  he  In c lu d e s  Ĉ , c .̂ o sg o o d i 
w ith  £ ,  £ .  c a n a d e n s is .
The second s p e c ie s  named by e a r l y  w o rk e rs  was th e  sp ru c e  g ro u se  
o f  th e  Rocky M o u n ta in s , c a l l e d  F ra n k l in * s  g ro u se  ( C a n a c h lte s  f r a n k l i n i ) , 
B ent ( 1932) s u g g e s te d , and  A ld r ic h  and  D u v a ll (1955 ) c o n firm e d , t h a t  th e  
c h a r a c te r s  o f  th e  F ra n k l in * s  g ro u se  o v e r la p  w ith  th o s e  o f  th e  sp ru c e  
g ro u se  w here th e  two ra n g e s  come in to  c o n ta c t .  F o r t h i s  r e a s o n ,  th e  
l a t t e r  a u th o r s  c o n s id e r  th e  F r a n k l i n 's  g ro u se  a su b s p e c ie s  o f  th e  sp ru c e  
g ro u se  ( £ ,  £ .  f r a n k l i n i ! ) .
I n  M ontana Ĉ . c .̂ f r a n k l i n i !  a r e  fo u n d  in  th e  n o r th w e s t  m oun ta inous
a r e a s  (W rig h t and  H i a t t ,  19Ü3&: 1 8 ; C ra ig , 1 9 5 9 ) . W rig h t and H i a t t
1
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( I9 li3 a )  c la im e d  th e s e  b i r d s  w ere a b u n d an t o n ly  in  L in c o ln , p a r t  o f  F l a t ­
head  and a  sm a ll  p a r t  o f  G la c ie r  c o u n t i e s .  A m odern c e n su s  o f  th e  
t e t r a o n i d  p o p u la t io n s  o f  M ontana i s  l a c k in g ,  h e n c e , th e  p r e s e n t  ra n g e  
o f  c_. f r a n k l i n i !  may d i f f e r  from  w hat i t  was th o u g h t to  be in  19li3*
"The sp ru c e  g ro u se  i s  second  o n ly  to  th e  r u f f e d  g ro u se  in  th e  
e x te n t  o f  i t s  g e o g ra p h ic  r a n g e ,  b u t  i t  h a s  th e  s m a l l e s t  l i t e r a t u r e  o f  
any  A m erican t e t r a o n i d "  ( Ham erstrom  and H am erstrom , 1 9 6 3 ) , To my know­
le d g e ,  o n ly  se v en  s c i e n t i f i c  p a p e rs  o t h e r  th a n  taxonom ic  s tu d ie s  have 
been  p u b l is h e d  d e a l in g  s o l e ly  w ith  t h i s  g ro u s e . T hree o f  th e s e  c o v e r  
fo o d  h a b i t s  ( J o n k e l  and G re e r ,  1963; C r ic h to n , 1963 ; E l l i s o n ,  1966) and  
one i s  on b e h a v io r  (Lum sden, 1 9 6 1 a ). Lurasden and Weeden (1 9 6 3 ) p u b lis h e d  
n o te s  on th e  h a r v e s t  o f  th e s e  b i r d s ,  Ammann (1963) d is c u s s e d  t h e i r  s t a t u s  
in  M ich ig an , an d  one p a p e r  d e s c r ib e d  a  s p ru c e -b lu e  g ro u se  h y b r id  ( J o l l i e ,  
1 9 5 5 ) , I n t e r e s t  in  th e s e  b i r d s ,  how ever, h as  in c r e a s e d  s in c e  th e  Hamer- 
s t r o m 's  re v ie w . At p r e s e n t ,  W. R. R obinson i s  c o n d u c tin g  a  f i e l d  s tu d y  
in  M ich ig an , L . N. E l l i s o n  i s  w ork ing  i n  A la sk a , and  D. A. Boag i s  d i r ­
e c t in g  r e s e a r c h  on th e s e  b i r d s  in  A lb e r ta  ( p e r s o n a l  c o m m u n ica tio n s).
The p u rp o se  o f  t h i s  i n v e s t i g a t i o n  was to  s tu d y  th e  b re e d in g  b io lo g y  
o f  a  s p ru c e  g ro u se  p o p u la t io n  i n  M ontana. S in ce  in fo rm a tio n  on t h i s  
s p e c ie s  i s  e x tre m e ly  s c a r c e ,  i t  was n e c e s s a ry  to  c o n d u c t a  g e n e r a l ,  p r e ­
l im in a r y  s tu d y . As a  r e s u l t ,  in fo rm a tio n  on any  one a s p e c t  was l i m i t e d .  
However, th e  d a ta  from  t h i s  s tu d y  sh o u ld  h e lp  to  o r i e n t  f u t u r e  i n v e s t i g a ­
t i o n s .
In  1965 , th e  f i e l d  work was begun on A p r i l  1? and was te rm in a te d  
on A ugust 30 . In  1966 , I  was on th e  s tu d y  a r e a  from  A p r i l  15 u n t i l  
A ugust 3 0 .
STUDY AREA
Location and Physiography
A s u i t a b l e  s tu d y  a re a  was lo c a te d  in  th e  F la th e a d  N a t io n a l  F o re s t  
a p p ro x im a te ly  7 m ile s  so u th  o f  P o le b r id g e ,  and 30 m ile s  n o r th  o f  Columbia 
F a l l s ,  M ontana, on th e  w e s t s id e  o f  th e  N orth  Fork  o f  th e  F la th e a d  R iv e r  
a t  th e  mouth o f  C oal C reek  ( F ig ,  1 ) .
The a r e a  was bounded on th e  n o r th  and w e s t by C oal C reek  and on 
th e  e a s t  by th e  N orth  F o rk  s p u r  ro a d . The s o u th e rn  boundary  was t r a i l  
num ber 310 ( F ig .  2 ) ,  The s i z e  o f  th e  a r e a  th u s  bounded was a p p ro x im a te ly  
600 a c r e s .
The e le v a t io n  o f  th e  p l o t  was ro u g h ly  3500 f e e t ;  to p o g r a p h ic a l ly  
i t  was f l a t  w ith  a  g e n t le  downward s lo p e  (2 -3  d e g re e s )  to  th e  e a s t .
The n o r th  and  w e st b o u n d a rie s  w ere m arked by s h e e r  b a n k s , 75-100 
f e e t  in  h e ig h t ,  c u t  by C oal C reek , Two i n t e r m i t t e n t  s tre a m  beds t r a ­
v e rs e d  th e  p l o t  from  w e s t to  e a s t  b u t  th e s e  d id  n o t  m arked ly  a f f e c t  th e  
to p o g ra p h y  o f  th e  a r e a .  D uring  th e  s p r in g ,  snow m elt f i l l e d  th e s e  beds 
b u t  th e y  soon  d r ie d  u p . However, sm a ll  ponds a lo n g  one o f  them  p e r s i s t e d  
u n t i l  m id -Ju n e . By J u ly ,  in  th e  a b se n c e  o f  heavy r a i n s ,  no s ta n d in g  o r  
ru n n in g  w a te r  rem ained  on th e  a r e a .
W eather
The a r e a  l i e s  in  th e  P a c i f i c  (N o rth w e s t)  s to rm  t r a c k ,  and  t h e r e ­
f o r e  th e  c l im a te  i s  g r e a t l y  m o d if ie d  by o c e a n ic  in f lu e n c e s .  Due to  th e  
p r e v a i l i n g  w e s te r ly  w inds w hich  b r in g  m o is tu r e - la d e n  a i r  in to  th e  r e g io n ,  
th e  a n n u a l p r e c i p a t i o n  i s  much g r e a t e r  th a n  th e  a v e ra g e  f o r  Montana 
(H aw ley , 1 9 5 5 ).
F ig u r e  ! •  Map show ing  g e n e r a l  l o c a t i o n  o f  th e  s tu d y  ( n o t  t o  s c a l e )
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A w e a th e r  s t a t i o n  was s e t  up in  th e  f o r e s t  a d ja c e n t  to  th e  s tu d y  
a r e a .  T em pera tu re  one f o o t  above th e  g round  was re c o rd e d  on a  7 -d ay  
th e rm o g rap h , and accu m u la te d  p r e c i p i t a t i o n  was m easured  once  a  week*
In  a d d i t i o n  t o  t h i s  s t a t i o n ,  c l im a to lo g ic a l  d a ta  re c o rd e d  a t  P o le b r id g e , 
M ontana (7 m ile s  n o r th  o f  th e  s tu d y  a r e a ) ,  w ere a v a i l a b l e  (U . S . D e p a r t­
m ent o f  Commerce, W eather B u reau , and  D ightm an, 1 9 6 1 ).
A co m parison  o f  th e  two s o u rc e s  o f  d a ta  shows d i s c r e p a n c ie s  t h a t
c o u ld  be a t t r i b u t e d  to  th e  l o c a t i o n  o f  th e  s t a t i o n s ,  one i n  th e  f o r e s t ,
th e  o th e r  in  th e  o p en . G e n e ra l ly ,  th e  a v e ra g e  maximum te m p e ra tu re s  w ere 
h ig h e r  a t  P o le b r id g e  and  th e  minimum te m p e ra tu re s  w ere lo w e r. P r e c i p i ­
t a t i o n  on th e  s tu d y  a re a  was n o t  m easured  w ith  s ta n d a rd  equ ipm ent and i s  
u s e f u l  o n ly  f o r  co m parison  betw een  y e a r s  and  n o t  w ith  th e  d a ta  c o l l e c t e d  
a t  P o le b r id g e .
The a i r  te m p e ra tu re ,  d u r in g  th e  p e r io d  o f  th e  s tu d y , v a r ie d  from
a  h ig h  o f  86 (A ugust 8 and 9» 1965) to  a  low  o f  7 d e g re e s  F (A p r i l  18 ,
1 9 6 6 ) . D a ily  maximum and  minimum te m p e ra tu re s  a r e  shown i n  F ig u re s  3 ,
U, 5 , and  6 . D a ily  te m p e ra tu re  f l u c t u a t i o n s  w ere g r e a t e r  in  A p r i l  1965 
th a n  in  A p r i l  1966 ( F ig .  3 ) .  T h is was p ro b a b ly  due to  th e  g r e a t e r  snow 
d e p th s  p r e s e n t  in  1965 ( s e e  b e lo w ). A t th e  end o f  A p r i l  th e  maximum 
te m p e ra tu re s  w ere much h ig h e r  in  1965 th a n  in  1966. I n  th e  f i r s t  p a r t  
o f  May, how ever, th e  s i t u a t i o n  was r e v e r s e d .  These l a r g e  f l u c t u a t i o n s  
o f  maximum te m p e ra tu re s ,  b o th  d a i l y  and betw een y e a r s ,  c o n tin u e d  th ro u g h ­
o u t  May and  Ju n e . J u ly  te m p e ra tu re s ,  how ever, w ere  more c o n s i s t e n t  b o th  
betw een  d ay s and betw een y e a r s  ( F ig .  5)* In  A u g u s t, maximum te m p e ra tu re s  
f l u c t u a t e d  g r e a t l y  betw een days b u t  w ere r e l a t i v e l y  c o n s i s t e n t  betw een 
th e  y e a r s  ( F ig ,  6 ) .  I n  b o th  y e a r s  t h e r e  was a  g e n e r a l  d e c l in e  i n  th e  
te m p e ra tu re  to w ard s th e  end o f  t h i s  m onth .
F ig u r e  3 .  D a l ly  maximum and  minimum te m p e r a tu r e s  f o r  A p r i l  an d  May 
m ea su re d  a t  t h e  s tu d y  a r e a .
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F ig u r e  6 .  D a l ly  maximum an d  minimum te m p e r a tu r e s  f o r  A ugust.
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On A p r i l  19» 1965» 23 in c h e s  o f  snow was m easured  on th e  ground 
a t  th e  s tu d y  a r e a .  T h is  c o n tin u e d  to  d e c re a s e  u n t i l  o n ly  p a tc h e s  w ere 
l e f t  by th e  f i r s t  o f  May. When I  a r r i v e d  in  1966 ( A p r i l  17)» o n ly  2 to  
3 in c h e s  o f  snow c o v e red  th e  g ro u n d . T h is  was red u c ed  t o  s m a ll  s c a t ­
t e r e d  p a tc h e s  by A p r i l  25 and  was c o m p le te ly  gone by May 1 .
P r e c i p i t a t i o n  d a ta  ( F ig s .  7 and 8 , and T ab le  1 ) ,  from  b o th  s o u r c e s ,  
show t h a t  1966 was g e n e r a l ly  a  w e t te r  y e a r  th a n  1965 . The m onth o f  
A ugust was th e  o n ly  e x c e p tio n .  I n  b o th  y e a r s  June was th e  w e t t e s t  m onth . 
The d a ta  f o r  May, J u ly  and A ugust s u g g e s t  t h a t  th e y  w ere com parab le  to  
one a n o th e r .  However, in  May, much o f  th e  r a i n  f e l l  d u r in g  th e  d a y l ig h t  
h o u rs  w h ile  e v en in g  th u n d e rsh o w e rs  a c c o u n te d  f o r  m ost o f  th e  p r e c i p i t a ­
t i o n  re c o rd e d  f o r  J u ly  and A u g u s t.
T ab le  1 . Number o f  days on w hich  .0 1  in c h e s  o r  more p r e c i p i t a t i o n  was 
re c o rd e d  a t  t h e  P o le b r id g e  w e a th e r  s t a t i o n .
T ea r May June J u ly A ugust
1965 8 15 8 11
1966 10 21 6 7
On June ] |, 1 966 , a storm that passed through the area produced a 
very heavy snowfall (approximately 8 inches). This storm caused a great 
deal of damage, particularly to the deciduous vegetation. The study 
area, however, was only mildly affected.
Vegetation
The vegetation zone of the general area is Engelmann spruce (Pioea 
engelmanni) - subalpine fir (Abies lasiocarpa) (Daubenmire, 1 9 5 2 ). A
1 2
F ig u re  7- M on th ly  p r e c i p i t a t i o n  d a ta  fro m  th e  P o le b r id g e  w e a th e r  s t a t i o n ,
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Figure 8. Weekly p rec ip ita tio n  da ta , given as to ta l  amount collected, 
measured a t  the stuc^ area.
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Ill
num ber o f  f i r e s ,  how ever, have removed th e s e  c lim a x  s p e c ie s  on l a r g e  
t r a c t s  o f  l a n d .  On many o f  th e s e  bu rned  a r e a s ,  in c lu d in g  th e  s tu d y  a r e a ,  
th e  lo d g e p o le  p in e  ( P in u s  c o n to r t a )  i s  th e  dom inan t s p e c i e s .  A t p r e s e n t ,  
t h e  lo d g e p o le  p in e  i s  m a tu re , w i th  s p r u c e ,  s u b a lp in e  f i r  a n d , to  a  l e s s e r  
e x t e n t ,  w e s te rn  l a r c h  ( L a r ix  o c c i d e n t a l i s ) m aking up th e  u n d e r s to r y .  The 
s u b a lp in e  f i r  and  Engelmann s p ru c e  w ere betw een  1 and 6 f e e t  i n  h e ig h t ,  
w h ile  th e  l a r c h  w ere  g e n e r a l l y  t a l l e r ,  1 0 -1 5  f e e t .  No young lo d g e p o le  
p in e  w ere found  on th e  a r e a .
The lo d g e p o le  p in e  on th e  a r e a  was d iv id e d  in to  t h r e e  z o n e s , a c ­
c o rd in g  t o  t r e e  d e n s i ty ,  o p en , medium and  th ic k  ( p .  23; F ig s .  2 , 1 2 , 1 3 , 
l l ; ) .  The s p e c ie s  o f  sh ru b s  v a r i e d  w ith  th e  d e n s i ty  o f  th e  lo d g e p o le  p in e .  
B u f f a lo - b e r r y  ( S h e p h e rd ia  c a n a d e n s i s ) and  h u c k le b e r ry  ( V accin ium  s p p .)  
w ere fo und  m a in ly  in  th e  'o p e n ' z o n e . Snow berry  ( S ym phoricarpos r i v u -  
l a r l s ) was dom inan t i n  th e  'm edium ' zone and  s h a re d  dom inance w ith  th im -  
b le b e r r y  ( Rubus p a r v i f l o r u s ) in  th e  ' t h i c k '  z o n e . Common b e a rb e r ry  
( A rc to s ta p h y la s  u v a - u r s i ) and  m oun ta in  lo v e r  ( P a c h is tim a  m y r s i n i t e s ) 
w ere fo u n d  in  a l l  t r e e  d e n s i t i e s .
The g round  was c o v e re d  by h e rb s ,  g r a s s e s  (G ram ineae) and  m osses 
(M u s c i) . The o c c u rre n c e  o f  th e  h e rb s  v a r i e d  a s  t h e  seaso n  p r o g r e s s e d .  
F o llo w in g  snow m elt th e  ground  v e g e t a t i o n  c o n s i s te d  o f  e v e rg re e n  s h ru b s . 
P r i n c e 's  p in e  ( C h im aph ila  u m b e l la ta ) and  m o sses . Wake ro b in s  ( T r i l l iu m  
ovaturn) , d o g to o th  v i o l e t s  ( E ry th ro n iu m  g ra n d if lo ru m ) and  f a i r y  s l i p p e r s  
( C alypso  b u lb o s a ) w ere th e  f i r s t  a n n u a ls  to  make an  a p p e a ra n c e . These 
w ere  l a t e r  r e p la c e d  by lu p in e  (L upinus s p p . ) ,  a r n i c a  ( A rn ica  s p p . )  and  
b e a r g r a s s  ( X erophy llum  t e n a x ) w hich  p e r s i s t e d  a s  th e  dom inant h e rb s  
th ro u g h  m ost o f  th e  b re e d in g  s e a s o n . H erbs w ere more a b u n d an t in  th e
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l e s s - d e n s e  lo d g e p o le  p in e .  I n  th e  * th ic k *  z o n e , g r a s s e s  and  m osses w ere 
o f t e n  th e  d o m in an t g round  v e g e t a t i o n .
Fauna
The g e n e r a l  r e g io n  in  w h ich  th e  s tu d y  a r e a  i s  lo c a te d  s u p p o r ts  a  
l a r g e  and  v a r i e d  a s s o r tm e n t  o f  a n im a ls  (B a i le y  and  B a i le y ,  1918 ; L ech - 
l e i t n e r ,  1955; P a r r a t t ,  196U ). The lo d g e p o le  p in e  f o r e s t ,  how ever, h as  
a  d e p a u p e ra te  f a u n a .
No a t te m p t  was made to  q u a n t i t a t i v e l y  o r  q u a l i t a t i v e l y  sam ple th e  
a n im a ls .  Chance s i g h t i n g s ,  d u r in g  th e  c o u rs e  o f  th e  two sum m ers, w ere 
re d u c e d  due t o  th e  p re s e n c e  o f  th e  d o g . T h is  was p a r t i c u l a r l y  e v id e n t  
f o r  th e  c a rn iv o ro u s  mammals known t o  o c c u r  in  th e  a r e a .  I d e n t i f i c a t i o n  
o f  p a s s e r in e  b i r d s  was a l s o  e x tre m e ly  d i f f i c u l t  due to  th e  d e n s i t y  o f  th e  
f o r e s t .
Mammals. L a rg e  mammals se e n  on th e  a r e a  w ere : e lk  ( C ervus c a n a ­
d e n s i s ) ,  moose (A loes a l c e s ) ,  w h i t e - t a i l e d  d e e r  ( O d o co ileu s  v i r g i n i a n u s ) ,  
m ule d e e r  ( O d o c o ile u s  h em io n u s) ,  and  b la c k  b e a r  ( U rsus a m e r ic a n u s ) .  The 
c e r v id s  d id  n o t  a p p e a r  to  be r e s i d e n t  on th e  a r e a  and  w ere se e n  m a in ly  
i n  th e  s p r in g .  On th e  o th e r  h an d , th e  s tu d y  a r e a  d id  a p p e a r  to  be a  p a r t  
o f  a  b la c k  b e a r 's  r a n g e .  S m a lle r  mammals in c lu d e d  r e d  K q u i r r e l s  ( Tami- 
a sc  iu r u s  h u d so r.icu s ) ,  Colum bian g round  s q u i r r e l s  ( C l t e l l u s  co lum b ianus ) ,  
chipm unks ( E u tam ias s p p . ) ,  and  snowshoe h a re  ( Lepus a m e ric a n u s ) .  The 
re d  s q u i r r e l s  w ere  num erous th ro u g h o u t t h e  a r e a .  Ground s q u i r r e l s ,  how­
e v e r ,  w ere l i m i t e d  to  o p e n in g s  a n d  t o  th e  l e s s  d e n se  f o r e s t .  G rouse 
o f t e n  u se d  th e  d i r t  from  a  g round  s q u i r r e l * s  tu n n e l  f o r  a  d u s t  b a th .
B i r d s . The b i r d  fa u n a  o f  th e  a r e a  was p o o r in  b o th  num ber o f
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s p e c ie s  and  num ber o f  in d iv id u a l s .  B ird s  known t o  b e  n e s t in g  on th e  a r e a  
in c lu d e d  th e  Oregon ju n c o  (Ju n co  o re g a n u s ) , g ra y  j a y  (P e r i s o r e u s  c a n a d e n s is ), 
c h ip p in g  sp a rro w  (S p l z e l l a  p a s s ^ r i n a ) ,  and  S w ainson’s  th r u s h  (H y lo c ic h la  
u s t u l a t a ) . C h ick ad ees w ere  a l s o  num erous, p a r t i c u l a r l y  in  e a r l y  s p r in g .
The b la c k -c a p p e d  (P a ru s  a t r i c a p i l l u s ) and  m ou n ta in  (P a ru s  g a m b e li) c h ic k a -  
d eed  w ere  m ost common. O c c a s io n a l ly  b o r e a l  (P a ru s  h u d s o n ic u s ) and  c h e s tn u t -  
b a ck e d  (P a ru s  r u f e s c e n s ) c h ic k a d e e s  w ere se e n . O ther b i r d s ,  n o ta b ly  w a rb le r s ,  
w ere h e a rd  on th e  a r e a  b u t  w ere n e v e r  se e n .
G ro u se . T h ree  s p e c ie s  o f  g ro u se  w ere p r e s e n t  in  th e  g e n e ra l  a r e a ;  
s p ru c e , r u f f e d  (B onasa u m b e llu s ) , and  b lu e  (D endragapus o b s c u ru s ). D uring  
th e  r e p r o d u c t iv e  se a so n , how ever, th e s e  a r e  s e p a ra te d  by  h a b i t a t  r e q u i r e ­
m en ts . B lue  g ro u se  w ere l im i te d  t o  open, s o u th - f a c in g  s lo p e s ,  above UOOO 
f e e t ,  r u f f e d  g ro u se  w ere m a in ly  i n  th e  d e c id u o u s  f o r e s t  a lo n g  c re e k  b e d s , 
a n d  s p ru c e  g ro u se  w ere r e s t r i c t e d  t o  th e  c o n ife ro u s  f o r e s t .  B lue  g ro u se  
w ere  fo u n d  i n  th e  f o r e s t  a d ja c e n t  t o  th e  open p a rk la n d  b u t  sp ru c e  g ro u se  
w ere  n e v e r  fo und  in  th e  open . R u ffed  g ro u se  o c c u rre d  i n  a l l  f o r e s t  ty p e s  
b u t  a l s o  w ere n e v e r  found  in  th e  open.
Only s p ru c e  an d  r u f f e d  g ro u se  r e s id e d  on th e  s tu d y  a re a  d u r in g  th e  
b r e e d in g  se a s o n . The r u f f e d  g ro u se  w ere found  a lo n g  th e  edges and  i n  pock­
e t s  o f  d e c id u o u s  v e g e ta t io n .  O c c a s io n a l ly  th e y  w ere lo c a te d  i n  th e  lo d g e ­
p o le  p in e  f o r e s t  o c c u p ie d  b y  sp ru c e  g ro u se . In  196$, a  fem ale  r u f f e d  g ro u se  
s u c c e s s f u l l y  h a tc h e d  a  c lu tc h  o f  eggs i n  an  a r e a  w hich , th e  fo l lo w in g  y e a r ,  
was o c c u p ie d  b y  a  s p ru c e  g ro u se  b ro o d . In  a l l ,  two r u f f e d  g ro u se  n e s t s  
(b o th  i n  1965) and  one drumming m ale w ere lo c a te d  on th e  s tu d y  a r e a .  A l­
th o u g h  none o f  th e s e  b i r d s  w ere banded , o th e r s  w ere s ig h te d  t h a t  w ere 
p ro b a b ly  e i t h e r  t r a n s i e n t s  o r  from  a d ja c e n t  a r e a s .
METHODS
L o c a tin g  G rouse
F in d in g  th e  g ro u se  p ro v ed  to  be e x tre m e ly  d i f f i c u l t  due to  th e  
d e n s i ty  o f  t h e  v e g e ta t io n  and to  th e  f a c t  t h a t  th e y  s p e n t  much o f  t h e i r  
tim e  i n  th e  t r e e s .  F o r t h i s  r e a s o n ,  a  dog (E n g lis h  p o i n t e r )  was u se d  
c o n s t a n t ly  ( F ig .  9 ) .  He p ro v ed  to  be in d is p e n s a b le  to  th e  s tu d y  a s  he 
a c c o u n te d  f o r  o v e r  95 p e r c e n t  o f  th e  s i g h t i n g s .  However, a  num ber o f  
d i f f i c u l t i e s  w ere e n c o u n te re d  in  w ork ing  th e  dog in  t h i s  ty p e  o f  c o v e r .
T h is b re e d ,  and c lo s e l y  r e l a t e d  o n e s , a r e  n o te d  f o r  t h e i r  sp eed  
and t h e i r  a b i l i t y  to  c o v e r  a  l a r g e  am ount o f  ground  in  a  s h o r t  p e r io d  o f  
t im e . W hile t h i s  i s  a d v an ta g e o u s  when w ork ing  in  open c o v e r , i t  p r e s e n te d  
a  p ro b lem  on my s tu d y  a r e a .  Due to  th e  d e n s i ty  o f  th e  v e g e ta t io n  th e  dog 
was o u t  o f  s i g h t  much o f  th e  t im e . T h is was overcom e by a t t a c h i n g  a  b e l l  
to  h i s  c o l l a r .  The b re e d  i s  a l s o  n o te d  f o r  t h e i r  a b i l i t y  to  *p o in t*  th e  
b i r d s .  T h is was a l s o  a  p rob lem  a s  I  was u n a b le  to  l o c a t e  him w h ile  he 
was on *p o i n t* . I  overcam e t h i s  o b s ta c le  by n o t  r e i n f o r c i n g  th e  p o i n t ­
in g  b e h a v io r .  H ence, th e  dog f lu s h e d  th e  g ro u se  a s  soon  a s  th e y  began 
w a lk in g  aw ay. The b i r d s  g e n e r a l ly  f le w  up in to  t r e e s ,  n o t  f a r  (30  f e e t )  
from  th e  f l u s h i n g  s i t e .  The dog w ould th e n  b e g in  s e a rc h in g  i n  th e  imme­
d i a t e  a r e a .  The l o c a l i z e d  sound  o f  h i s  b e l l  w ould a t t r a c t  me and  I  was 
a b le  to  l o c a t e  th e  g ro u se  in  m ost i n s t a n c e s .  I n  a d d i t i o n ,  th e  dog howled 
i f  he saw th e  g ro u se  in  th e  t r e e .
A f i n a l  p rob lem  was th e  dog*s lo n g  t a i l ,  w h ich , p a r t i c u l a r l y  d u r ­
in g  p e r io d s  o f  e x c i te m e n t  ( a s  when h e  lo c a te d  a  b i r d ) ,  he wagged w i ld ly .
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After several weeks of smashing it on the trees, the tip began to bleed. 
To prevent this I bandaged and put splints on his tail.
Birds in trees, not flushed by the dog, were extremely difficult 
to locate. Once again the dog proved indispensable to the study. Al­
though he rarely located the birds, he would spend a great deal of time 
searching in the immediate area. Once again the localized sound of his 
bell attracted me and, in most cases, I was able to find the grouse.
I n  e s s e n c e ,  a  w o rk ab le  s o l u t io n  to  th e  p rob lem  o f  l o c a t i n g  th e  
b i r d s ,  u n d e r  th e s e  a d v e rs e  c o n d i t io n s ,  was th e  co m b in a tio n  o f  my d o g 's  
s p e c i a l i z e d  s k i l l s  and my l e a r n in g  how to  work w ith  him .
The a re a  was w alked  in  a random p a t t e r n  a llo w in g  th e  dog to  d i r ­
e c t  th e  s e a r c h .
The finding of chicks was accomplished without the aid of the dog, 
Chicks less than one week old stayed on the ground and were very diffi­
cult to locate. The problem was compounded by the hen, as she stayed in 
the vicinity and clucked constantly. Chicks older than one week gener­
ally flushed into trees, but were only slightly easier to find.
Catching Grouse
The b i r d s  w ere 'n o o s e d ' in  th e  m anner d e s c r ib e d  by Z w ickel and  
B e n d e ll  (1 9 6 7 ) .  The equ ipm ent c o n s i s t e d  o f  a  s l i p  n o o se  on th e  end o f  
a  2 0 - f o o t ,  t e l e s c o p i c ,  f i b e r g l a s s  p o le .  The n o o se , ro u g h ly  k in c h e s  in  
d ia m e te r  an d  made o f  p l a s t i c - c o a t e d  n y lo n , was p la c e d  o v e r  th e  b i r d 's  
head  an d  t ig h te n e d  a round  i t s  n eck  ( F ig .  1 0 ) .  A l l  b i r d s  w ere noo sed  o u t  
o f  t r e e s .  B ird s  t h a t  w ere  to o  h ig h  to  c a tc h  w ere f lu s h e d  by sh a k in g  th e  
t r e e  i n  w hich th e y  w ere s i t t i n g .  They g e n e r a l ly  f le w  o n ly  a s h o r t  d i s ­
ta n c e  (20  y a rd s )  and w ould la n d  in  a n o th e r  t r e e ,  o f t e n  a t  a  lo w e r h e ig h t ,
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F ig u re  9 . The dog 'p o in t in g *  a s p ru c e  g ro u s e  w hich  i s  s i t t i n g  i n  a  t r e e  
N ote th e  b e l l  a t t a c h e d  to  t h e  d o g 's  c o l l a r .
F ig u re  1 0 . Noose (a r ro w ) p a s s in g  o v e r  th e  h ead  o f  a  r u f f e d  g r o u s e .
F ig u re  11* C e n tr a l  r e c t r i x  from  each  a g e  a n d  s e x  c l a s s  o f  s p ru c e  g ro u se .
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Two n o o s in g  f a t a l i t i e s  r e s u l t e d  from  th e  g ro u se  f a l l i n g  o f f  th e  
lim b s  on t h e  wrong s i d e .  In  one c a s e ,  th e  b i r d 's  ju g u la r  v e in  was s e v ­
e re d  and  in  th e  o th e r  th e  n eck  was b ro k e n . In  a  no rm al n o o s in g , how ever, 
damage and  f e a t h e r  l o s s  was s l i g h t .
C h ic k s , a f t e r  th e y  re a c h e d  f l y i n g  a g e , w ere a l s o  c au g h t w ith  th e
n o o s e .
H an d lin g  G rouse
M ark in g . C a p tu re d  b i r d s  w ere i n d iv i d u a l l y  m arked w ith  num bered 
alum inum  l e g  bands ( s i z e  n o . h) in  co m b in a tio n  w ith  c o lo re d  ( r e d ,  y e llo w , 
b lu e ,  and  g r e e n ) ,  p l a s t i c  b a n d e t te s  ( è l z e  n o . 5 ) .  Each b i r d ,  t h e r e f o r e ,  
c a r r i e d  one alum inum  band and  one o r  two p l a s t i c  b a n d e t te s  on i t s  l e g s .
One b i r d ,  banded  a s  a  y e a r l in g  in  1 9 6$ , was r e c a p tu r e d  i n  1966 w ith  ex ­
t e n s iv e  l e g  damage c a u se d  by a b a n d e t te  b e in g  to o  t i g h t .  The bands w ere 
rem oved and  p la c e d  on th e  h e a l th y  l e g .  The b i r d  s u rv iv e d  and  was l a s t  
s e e n  on t h e  a r e a  on A ugust 26 .
S ex ing  and  a g in g . The se x  and  a g e  o f  each  b i r d  was r e c o rd e d .  No 
p ro b lem s w ere e x p e r ie n c e d  in  s e x in g  th e  b i r d s ,  a s  th e  p lum ages a r e  s e x ­
u a l l y  d im o rp h ic . The s p r in g  and  e a r ly  summer p o p u la t io n  was d iv id e d  in to  
two age  c l a s s e s :  a d u l t s  and  s u b a d u l t s ,  o r  y e a r l i n g s .  A d u lts  w ere b i r d s  
two y e a r s  o ld  and  o ld e r  w h ile  y e a r l in g s  w ere  b i r d s  h a tc h e d  in  th e  p r e v i ­
ous y e a r .  The p r im a ry  rem ig es w ere u se d  to  d iv id e  th e  b i r d s  i n to  th e s e  
two c l a s s e s .  The two o u te r  p r im a r ie s  (9  and  10) a r e  n o t  l o s t  d u r in g  th e  
p o s t  j u v e n i l e  m o lt (W rig h t and H i a t t ,  19L 3b). These two ju v e n i l e  f e a t h e r s  
a r e  more p o in te d  and  o f te n  o f  a  l i g h t e r  c o lo r  th a n  th e  new a d u l t  o n e s .
I n  th e  f i r s t  p o s t n u p t i a l  m o lt ,  one y e a r  l a t e r ,  a l l  p r im a r ie s  a r e  r e p la c e d
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and  t h i s  d i f f e r e n c e  i s  lo s t*  T h is  c r i t e r i o n ,  how ever, was n o t  a lw ays 
r e l i a b l e  f o r  a g in g  £ .  c_. f r a n k l i n i i ,  a s  th e  d i f f e r e n c e  in  th e  a p p e a ra n c e  
o f  th e  p r im a r ie s  was o f t e n  v e ry  s l i g h t .  P r im a r ie s  8 and 9 , from  one 
w ing o f  e ac h  b i r d  c a p tu r e d ,  w ere  p u l le d  and  saved* T h is  p e rm i t te d  a  
check  on th e  age  a t  a  l a t e r  d a t e .
Lurasden an d  Weeden (1 9 6 3 ) su g g e s te d  th e  u se  o f  l e n g th  and  c o lo r  
o f  th e  c e n t r a l  r e c t r i x  a s  a  means o f  s e x in g  sp ru c e  g ro u s e . I  found  th e  
b i r d s  c o u ld  e a s i l y  be se x ed  u s in g  th e  c o lo r  o f  t h i s  f e a t h e r .  The m ale 
r e c t r i x  la c k e d  th e  d i s t i n c t  brown b a r r in g  c h a r a c t e r i s t i c  o f  th e  fem a le  
r e c t r i x .
I n  a d d i t i o n ,  i t  was n o te d  t h a t  t h i s  f e a t h e r  c o u ld  be u se d  to  d e ­
te rm in e  ag e  ( F ig .  1 1 ) .  A co m p ariso n  o f  th e  t o t a l  le n g th s  o f  th e  rem oved 
c e n t e r  r e c t r i c e s  in  th e  two age  c l a s s e s  i s  g iv e n  in  T ab le  2 .
T ab le  2 . L en g th  o f  th e  c e n t r a l  r e c t r i x .
Age and  Sex
No. o f  
B ird s
A verage 
L eng th  (mm) Range (mm)
A d u lt  M ales 12 lU ? 138-1Ü8
Y e a r l in g  M ales ? 118 l lL -1 2 8
A d u lt F em ales 10 120 117-125
Y e a r l in g  F em ales 6 108 1 03-115
T hese d a ta  c o rre sp o n d  w ith  t h a t  p r e s e n te d  by Lumsden and Weeden (1 9 6 3 ): 
m a le s , 1 2 2 -lli8  mm.; f e m a le s ,  108-119  mm.
The c o lo r  o f  t h i s  f e a t h e r  was a l s o  u s e f u l  f o r  a g in g  th e  b i r d s .
The c e n t r a l  r e c t r i x  o f  th e  a d u l t  m ale i s  g e n e r a l ly  s o l i d  b la c k ,  a l th o u g h  
some had  a  l i g h t  brown f l e c k in g  i n  th e  lo w e r h a l f .  I n  th e  y e a r l in g  m ale
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this feather has a white terminal band and a varying amount of light 
brown speckling. The difference between the age classes in females is 
more subtle. While the color pattern remains the same, the feather has 
a faded appearance in the yearling. Conversely, the colors are darker 
and richer in the adult. r
Both p r im a r ie s  and  r e d u c e s  w ere u se d  in  d e te rm in in g  th e  age  o f  
m ost b i r d s .  In  com paring  th e  m eth o d s, th e  u se  o f  t a i l  f e a t h e r s  was fo u n d  
to  be f a s t e r  and more a c c u r a t e .  One fem a le  had two c e n te r  t a i l  f e a t h e r s  
o f  d i f f e r e n t  ty p e s .  One had th e  c o lo r a t i o n  o f  a  y e a r l in g  and  was 109 mm. 
lo n g ,  th e  o th e r  re sem b led  an a d u l t  in  c o lo r  and  was 11$ mm. lo n g . The 
p r im a r ie s  su g g e s te d  t h a t  t h i s  b i r d  was a  s u b a d u l t .
Since primaries 9 and 10 are molted at a later date than the rec­
trices, the wing is the only aging criteria available in late summer.
General. All captured birds were also checked for molt, brood 
patch and any unusual external features. The cloacal temperature was 
taken and the bird was weighed with a spring balance. It was then re­
leased.
No bird was damaged due to handling and none appeared to suffer 
any ill effects. All either flew or walked away from the banding site.
Each ban d in g  s i t e  was m arked w ith  a  i j - f o o t  le n g th  o f  3 - in c h  w ide 
p l a s t i c .  The b i r d ' s  band num ber was w r i t t e n  on th e  p l a s t i c  w h ich  was 
th e n  f a s t e n e d  t o  a  t r e e .  I n  a d d i t i o n ,  a  sm a ll  p a tc h  o f  b a rk  was p e e le d  
from  th e  t r e e  and  th e  band num ber was w r i t t e n  on th e  exposed  wood w ith  a  
g r e a s e  p e n c i l .  These s e rv e d  two p u rp o s e s ;  f i r s t ,  th e  e x a c t  b an d in g  s i t e  
c o u ld  be r e l o c a t e d  a t  a  l a t e r  d a te  a n d , s e c o n d ly , th e y  w ere u se d  a s  la n d ­
m arks f o r  t y i n g - i n  g ro u se  s i g h t i n g s .
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O b serv in g  G rouse
Banded b i r d s  r e s ig h te d  d u r in g  th e  c o u rse  o f  th e  s tu d y  w ere g e n e r­
a l l y  n o t  r e n o o s e d . The b i r d s  w ere i d e n t i f i e d  by t h e i r  bands and th e
l o c a t i o n s  w ere a s c e r t a i n e d  a s  a c c u r a te ly  a s  p o s s ib l e .
A b l in d  was u se d  when b i r d s  w ere o b se rv ed  f o r  any  le n g th  o f  t im e . 
T h is  c o n s i s t e d  o f  a  6 by 8 f e e t  p ie c e  o f  g re e n  c lo th  w hich was hung on 
th e  t r e e s .  The b l in d ,  how ever, was n o t  a lw ays e f f e c t i v e .  D uring  th e  
m a tin g  s e a s o n , th e  b i r d s  w ould n o t  b e g in  d is p la y in g  in  my p re s e n c e  even 
when I  was b e h in d  th e  b l i n d .  T h is was overcome by p la c in g  a m ounted
s k in  i n  a  m a le 's  d i s p la y  t e r r i t o r y  and  th e n  moving away some $0 to  60
y a r d s .  A f te r  a w a i t  o f  ro u g h ly  5 m in u te s  I  s lo w ly  ap p ro ach ed  and was 
a b le  to  o b se rv e  th e  d i s p l a y s .
The d e n s i ty  o f  th e  v e g e ta t io n  made o b s e rv a t io n s  u n d e r  any  c ircu m ­
s ta n c e s  e x tre m e ly  d i f f i c u l t .  I n  o rd e r  to  keep  th e  b i r d  i n  v iew , I  had  to  
s t a y  so  c lo s e  t h a t  th e y  a lw ays a p p e a re d  to  be aw are o f  my p re s e n c e .
V e g e ta tio n  Sam pling
The lo d g e p o le  p in e  was sam pled by 10-y a rd  sq u a re  q u a d ra ts  sp aced  
100 p a c e s  a p a r t  a lo n g  a n o r th - s o u th  com pass l i n e .  F our l i n e s  w ere  ru n  
a c r o s s  th e  a r e a .  Due to  th e  hom ogeneity  o f  th e  a r e a  and to  th e  la c k  o f  
la n d m a rk s , th e  p l o t s  w ere  n o t  c o n n ec te d  by a  t r u e  compass l i n e .  The 
r e s u l t  was u n e v e n ly  sp a c e d , c ro o k ed  l i n e s  ( s e e  F ig .  2 ) .  However, I  do 
n o t  th in k  t h i s  a f f e c t e d  th e  sa m p lin g . I n  a l l ,  32 q u a d ra ts  w ere e s t a b ­
l i s h e d  on th e  a r e a .
The c o m e r  t r e e s  o f  each q u a d ra t  w ere m arked w ith  p ie c e s  o f  b r i g h t ­
l y  c o lo r e d  s u r v e y o r 's  t a p e  and th e  l i n e  and q u a d ra t  num bers w ere  w r i t t e n  
on them . H ence, th e  q u a d ra ts  a l s o  fu n c t io n e d  a s  lan d m a rk s .
2h
The trees contained in the quadrats were counted, measured and 
marked. The measurements included circumference (at belt height), and 
estimates of total height and the distance between the ground and the 
beginning of the needles. Each tree was chipped with an axe after it 
was recorded to prevent errors in counting.
The number of stems per acre varied from U36 to over 13,000 
(Table 3). In general, the density of the trees increased from north 
to south. Variations from this generality (eg., line 3, quadrat ii) 
were due to tongues and patches of more open forest in the denser areas. 
Small openings (up to 20 feet square) also reduced the number of trees 
in some of the quadrats.
The mean circumference of the trees in the quadrats (Table U) 
decreased as the density increased. By comparing Tables 3 and U it is 
possible to distinguish between areas of evenly spaced, large trees and 
dense areas with many openings (both having the same number of trees per 
quadrat). An example of this is a comparison between line 1 quadrat 6 
and line 2 quadrat ?• In the first case, openings were present while in 
the second, the trees were larger.
The study area can be roughly divided into three zones according 
to tree density (Fig. 2). The zones, open, medium and thick, were broad 
bands which traversed the area from southwest to northeast. The density 
in the 'open* zone (Fig. 12) did not exceed 2$00 trees per acre. The 
'medium* zone (Fig. 13) varied from 2$00 to $000 trees per acre and the 
'thick' zone (Fig. I h )  contained densities of over $000 trees per acre.
A fourth possible zone, 'very thick' (densities over 10,000), existed 
between the southern dry creek bed and trail 310.
Table 3- Number of trees per acre per quadrat.
Line No. 
East-4 West
Quadrat No. North —  ̂South
1 2 3 h 5 6 7 8 9 10
1 532 532 2275 319b 1691* I6b6 1936 2856
2 1065 1113 1355 2275 321*3 3388 2856 6776 106b8 137b6
3 1307 lll52 1113 1*36 2710 7357
k 1791 lltOlt 1065 2033 382b bbob b8bO 6002
Table b. Mean circumference of trees per quadrat (inches).
Line No. Quadrat No. North —  ̂South
East — Ŵest 1 2 3 I* 5 6 7 8 9 10
1 18,6 21.3 ll.U 8.5 12.8 12.5 9.9 8.1
2 17.1 16.3 16.1 11.1* 9.8 9.9 12.0 6.7 6.1 5.0
3 17.1 15.7 11.5 19.1 lb. 7 8.2
h 15.0 16.3 11.8 11.7 8.5 9.6 7.7 7.9
roVA
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Figure 12. Photograph representing the 'open' vegetation zone
Figure 13. Photograph representing the 'medium* vegetation zone.
Figure lli. Photograph representing the 'th ic k ' vegetation zone.
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The mean o f  th e  e s t im a te d  h e ig h t  o f  th e  t r e e s  in  th e  q u a d ra ts  
g e n e r a l ly  v a r i e d  w ith  th e  c ir c u m fe re n c e . The mean h e ig h ts  ran g ed  from  
?0 to  20 f e e t .  The a v e ra g e  e s t im a te d  d i s ta n c e  betw een th e  ground  and 
th e  n e e d le s ,  how ever, v a r ie d  o n ly  s l i g h t l y  w ith  th e  s i z e  o f  th e  t r e e s .  
The e x tre m e s  in  th e  q u a d ra ts  w ere a  maximum mean o f  3h and  a  minimum 
mean o f  1$ f e e t .  I n  th e  m a jo r i ty  (21; o f  32) o f  th e  q u a d ra ts  th e  mean 
d i s t a n c e  from  ground  to  n e e d le s  ran g e d  from  20 to  30 f e e t .
The r e l a t i o n s h i p  betw een  th e  s i z e  and  d e n s i ty  o f  th e  lo d g e p o le  
p in e  and  th e  g ro u se  w i l l  be d is c u s s e d  in  th e  s e c t io n  on p o p u la t io n  
d y n am ics .
An a t te m p t  to  u s e  th e s e  q u a d ra ts  f o r  sam p lin g  th e  u n d e r s to ry  
c o n i f e r s  ( p in e ,  sp ru c e  and  l a r c h )  f a i l e d  due to  th e  la c k  o f  an  a d e q u a te  
sam ple o f  th e s e  s p e c i e s .
POPULATION DYNAMICS
Numbers
R e s id e n t  p o p u la t io n . I n  196? , f o u r  a d u l t  m ales and th r e e  a d u l t  
fe m a le s  w ere c a u g h t and  banded on th e  600 a c r e  s tu d y  a r e a .  T h is  a p p e a re d  
t o  c o n s t i t u t e  th e  e n t i r e  r e s i d e n t  b re e d in g  p o p u la t io n .  E vidence t h a t  
th e s e  b i r d s  w ere r e s i d e n t s  in c lu d e  l o c a l i z e d  movements ( p .  30) and  f r e ­
quency  o f  r e s i g h t i n g  (T ab le  ? ) •  In  1966 , th e  r e s id e n t  p o p u la t io n  was 
a s c e r t a i n e d  w ith  more c e r t a i n t y  when p r e v io u s ly  banded b i r d s  w ere r e l o ­
c a te d  in  th e  same s p e c i f i c  a r e a .  Of th e  sev en  g ro u se  th o u g h t to  be 
r e s i d e n t s  in  1 9 6 ? , s i x  w ere r e lo c a te d  in  1966, b u t o n e , banded a s  a  
y e a r l i n g  i n  1 9 6 ? , a p p e a re d  a s  a new r e s i d e n t .  W hile  t h i s  re p la c e m e n t 
m a in ta in e d  th e  num ber o f  r e s i d e n t  b i r d s ,  th e  se x  r a t i o  changed  s in c e  th e  
b i r d  l o s t  was a  fe m a le  and th e  one g a in e d  was a  m a le .
I n  b o th  y e a r s  th e  r e s i d e n t  s p r in g  p o p u la t io n  was composed o f  a d u l t  
b i r d s  o n ly  and  a l l  a d u l t s  w ere r e s i d e n t s .
T r a n s ie n t  p o p u la t i o n . I n  th e  two y e a r s  o f  th e  s tu d y  a  num ber o f  
b i r d s  w ere  fo und  on th e  a r e a  t h a t  d id  n o t  a p p e a r  to  be r e s i d e n t s .  In  
a l l  c a s e s  th e s e  w ere y e a r l in g s  ( F ig .  1 7 ) .  The f a c t  t h a t  m ost o f  th e s e  
b i r d s  w ere  o n ly  se e n  once o r  tw ic e  i n d i c a t e s  t h a t  th e y  w ere t r a n s i e n t .  
O nly two o f  th e  f i v e  y e a r l in g s  banded in  196? w ere r e lo c a t e d  th e  f o l lo w ­
in g  y e a r .  One was 2|* m ile s  from  h e r  b and ing  s i t e  and th e  o th e r  had  
ta k e n  up r e s id e n c e  on th e  a r e a .
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Table 5* Number of sightings made on banded birds
Bird No. YearBanded Sex Age
No.
1965
of Sightings 
1966 Total
601** 65 M Ad. 1 1602* 65 M Ad. 9 28 37
603 65 M Yrlg. 2 - 2
60U* 65 M Ad. 10 17 27
605 65 M Yrlg. 1 - 1
606* 65 F Ad. 11 26 37
607* 65 F Ad. 9 - 9608* 65 F Ad. 3 7 10
609* 65 M Ad. 2 6 8610 65 F Yrlg. 1 2611* 65 M Ad. 6 7 13612 65 F Yrlg. 1 1
613* 65 M Yrlg. 2 21 236lL** 66 F Ad. - 1 X
615** 66 M Ad. - 1 1
616 66 F Yrlg. - 1 1
617 66 M Yrlg. - 3 36l8 66 F Yrlg. - 3 3
619** 66 F Ad. - 1 1620** 66 F Ad. — 1 1
Resident birds.
^  Banded off the study area
Movements
When banded birds were encountered, their locations were recorded 
as accurately as possible. Due to the homogeneity of the vegetation 
exact locations were not always obtained. This was particularly true 
for the early part of 196̂ , when I was unfamiliar with the area. How­
ever, since the magnitude of the possible error was relatively small, 
it Is trivial compared to the map scale.
Birds located In the early part of the 1965 field season were 
unbanded and are not Included in the data.
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Resident males. Sightings of resident males during the two years 
are plotted in Figure 15* The data definitely show that these birds 
restricted their movements to localized areas, and that they used the 
same areas each year. Hypothetical boundaries drawn around the sight­
ings (Fig. 15) enclose what can be called 'home ranges*. The spatial 
arrangement of the enclosed areas further suggests that these are home 
ranges. The existence of territories within the home ranges was not 
ascertained with any certainty. However, evidence will be presented 
for individual birds suggesting that they do have territories.
B ird  num ber 602 was se e n  a  t o t a l  o f  37 t im e s  (T a b le  5) d u r in g  th e  
two y e a r s .  A l l  b u t  one o f  th e s e  s ig h t in g s  was in  a n  a re a  o f  a p p ro x i­
m a te ly  10 a c r e s .  The b i r d ,  how ever, u t i l i z e d  some p a r t s  o f  t h i s  a r e a  
much m ore e x te n s iv e ly  th a n  o t h e r s .  D uring  th e  1966 d i s p l a y  p e r io d  ( A p r i l  
25-May 2 1 ) ,  th e  m ale was l o c a te d  in  a  sm a ll  a re a  (30  y a rd s  s q u a re )  9 o u t  
o f  11 t im e s .  I t  a p p e a rs  t h a t  t h i s  sm a ll  a r e a  c o n s t i t u t e d  a  b re e d in g  
t e r r i t o r y .  Im m e d ia te ly  fo l lo w in g  t h i s  p e r io d  he moved so u th -w e s t  50 y a rd s  
and  was se e n  r e p e a te d ly  a t  t h i s  new l o c a t i o n .  In  a l l ,  th e s e  two sm a ll  
a r e a s  ( t o t a l i n g  n o t  m ore th a n  one a c r e )  a c c o u n te d  f o r  75 p e r c e n t  o f  th e  
s i g h t in g s  i n  1966 . I n  1965, fe w e r  s ig h t in g s  w ere  o b ta in e d  b u t  50 p e r c e n t
o f  them  w ere  In  th e  same two s m a ll  a r e a s .  I n  1966, t h i s  b i r d  was se e n
once  50 -60  y a rd s  so u th  o f  h i s  home r a n g e .  T h is  was th e  o n ly  re c o rd e d  
in s t a n c e  o f  one t e r r i t o r i a l  m ale o c c u r r in g  i n  th e  home ran g e  o f  a n o th e r  
m a le . A t t h i s  t im e  602 was w ith  a fe m a le  (6 0 6 ) and th e  t e r r i t o r y  h o ld e r
(6 1 3 ) was lo c a te d  30 y a rd s  aw ay.
During the two years of the study, male 60U occurred in an area 
of approximately 15 acres. This bird, however, was less localized than
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F ig u re  15 - Map o f  th e  d i s t r i b u t i o n  and  m ovem ents o f  r e s i d e n t  m ales 
The d ash ed  l i n e  e n c lo s e s  th e  home ra n g e  o f  e ac h  b i r d  
and th e  l a r g e  c i r c l e s  r e p r e s e n t  10 o r  m ore s i g h t i n g s  
a t  th e  same p l a c e .
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602 and  f r e q u e n te d  a  g r e a t e r  p o r t io n  o f  h i s  home r a n g e . S in c e  few  s i g h t ­
in g s  w ere  made on 602i d u r in g  th e  d i s p l a y  p e r io d ,  I  was u n a b le  to  d e t e r ­
m ine th e  e x te n t  o f  h i s  t e r r i t o r y .  I n  196$ , he was se e n  a p p ro x im a te ly  
200 y a rd s  e a s t  o f  h i s  home ra n g e  in  a n  a r e a  t h a t  was u n o ccu p ied  a t  th e  
t im e .  L ik e  6 0 2 , he was accom panied  by a  fem a le  when fo u n d  o u ts id e  o f  
h i s  home r a n g e .
M ale num ber 611 o c c u p ie d  a 1 0 -a c re  home ra n g e  in  th e  s o u th -w e s te rn  
p o r t i o n  o f  th e  s tu d y  a r e a .  A lthough  t h i s  b i r d  was o n ly  se e n  13 t im e s ,  
he was n e v e r  fo und  o u ts id e  o f  t h i s  g e n e ra l  a r e a .
B ird  609 was se e n  th e  l e a s t  o f a l l  th e  r e s i d e n t  m a le s . However,
he a p p e a re d  to  occupy  a  home ran g e  betw een  th e  two d ry  c re e k  b e d s . On
one o c c a s io n  t h i s  b i r d  was l o c a te d  on h i s  home ra n g e  an d  U d ays l a t e r  he  
was r e l o c a t e d  i n  th e  w e s te rn  c o rn e r  o f  th e  s tu d y  a r e a  700 y a rd s  aw ay.
I n  2 days he was a g a in  se e n  on h i s  home ra n g e .
M ale 613 was f i r s t  lo c a te d  and  banded a s  a y e a r l in g  l a t e  in  196$ . 
I n  1966 , he  was r e lo c a t e d  in  th e  same a re a  and  rem ained  th e r e  f o r  th e  
d u r a t io n  o f  th e  s tu d y . T h is new home ra n g e , how ever, was e s t a b l i s h e d  in  
a  fo r m e r ly  u n o c cu p ied  a r e a  and  d id  n o t  a p p e a r  to  d i s t u r b  th e  b o u n d a rie s  
o f  a d ja c e n t  home ra n g e s .  D uring  th e  p e r io d  o f d i s p l a y ,  he was r e p e a te d ly  
s ig h t e d  i n  a  q u a r t e r - a c r e  a r e a .  T h is  f u r t h e r  s u p p o r ts  th e  th e o r y  t h a t  
th e s e  b i r d s  h o ld  t e r r i t o r i e s  in  e a r l y  s p r in g .  T h is  b i r d ,  how ever, r e ­
m ained  c lo s e  t o  h is  t e r r i t o r y  f o r  th e  re m a in d e r o f  th e  s tu d y  and  o c c u p ie d  
a  homer ra n g e  o f  o n ly  3 a c r e s .  On one o c c a s io n  he was s ig h te d  1$0 y a rd s  
w e s t  o f  h i s  ra n g e  i n  an  a r e a  n o t  o c c u p ie d  by r e s i d e n t  m a le s .
The d a ta  i n  F ig u re  1$ s u g g e s t  t h a t  each  o f  th e  r e s i d e n t  m ales i s
r e s t r i c t e d  to  a  home ran g e  and  t h a t  m ales o c c u p ie d  t e r r i t o r i e s ,  p a r t i c u ­
l a r l y  d u r in g  e a r l y  s p r in g  ( A p r i l  and  M ay), w i th in  t h e i r  home ra n g e s .
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S in c e  t h e s e  b i r d s  r a r e l y  o c c u r re d  o u ts id e  o f  t h e i r  b o u n d a r ie s ,  th e  r e ­
s t r i c t i o n  i s  p ro b a b ly  a  s o c i a l  r a t h e r  th a n  a p h y s ic a l  o n e . There a p p e a rs ,  
how ever, t o  be an  u p p e r  l i m i t  to  th e  s i z e  o f  a  home r a n g e .  T h is  was 
shown by th e  movement o f  one m a le , d u r in g  th e  p e r io d  o f  th e  s tu d y , in to  
an  u n o c c u p ie d  a r e a .  T h is s u g g e s ts  t h a t  th e  sp a c e s  betw een e x i s t i n g  home 
ra n g e s  a r e  a c t u a l l y  u n o c cu p ied  t e r r i t o r i e s  and  th e  g e n e ra l  a r e a  c o u ld  
p ro b a b ly  m a in ta in  a  h ig h e r  m ale p o p u la t io n ,  w ere th e r e  n o t  o th e r  l i m i t s  
in g  f a c t o r s .
R e s id e n t  f e m a le s . The o b s e rv a t io n s  o f  r e s i d e n t  fem ale  b i r d s  a r e  
p l o t t e d  on F ig u re  1 6 . These d a ta  show t h a t  fe m a le s  a r e  a l s o  r e s t r i c t e d  
to  s p e c i f i c  a r e a s .  A lthough  th e s e  a r e a s  w ere in  c o n ta c t ,  hens w ere n e v e r  
found  in  a n o t h e r 's  a r e a .  T h is in fo rm a tio n  s u g g e s ts  t h a t  th e  fe m a le s  a l s o  
o c c u p ie d  home r a n g e s .  The s p a t i a l  a rra n g em e n t o f  th e  1965 home ra n g e s  
was re m a rk a b ly  s i m i l a r  to  th e  home ra n g e s  o f  t h r e e  o f  th e  r e s i d e n t  m ales 
(6 1 1 , 60h , and  6 0 2 ) ,
Fem ale num ber 607 o c c u p ie d  a  home ran g e  in  1965 b u t was n o t  r e l o ­
c a te d  in  1966 . T h is hen r e s id e d  in  th e  same g e n e r a l  a re s  a s  m ale  60li 
b u t  o n ly  once  w ere th e s e  two b i r d s  se en  t o g e th e r .  T h is  fem a le  d id  n o t  
p ro d u ce  a  b ro o d .
I n  b o th  y e a r s  hen  number 6O8 o c cu p ied  th e  same r e g io n  a s  m ale 611 .
T h is  b i r d  was b ro o d le s s  in  1965 b u t  s u c c e s s f u l ly  r a i s e d  a  b rood  in  I 966 .
A lthough  few  s ig h t in g s  w ere made when sh e  was b r o o d le s s ,  th e  d a ta  s u g g e s t  
t h a t  a  d i f f e r e n t  a r e a  was u se d  when w ith  a  b ro o d . The b rood  moved e x te n ­
s i v e l y  th ro u g h o u t i t s  ran g e  and  was l a s t  s e e n  700 y a rd s  s o u th - e a s t  o f
t h i s  a r e a .
I n  1965 , fe m a le  6O6 was b ro o d le s s  and  o c c u p ie d  an a r e a  a d ja c e n t
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t o  m ale 6 0 2 . However, sh e  was s e e n  w ith  t h i s  b i r d  o n ly  o n c e . Fem ale 
606 was s e e n  m ost f r e q u e n t ly  in  a n  a re a  n o t  o c c u p ie d  by m a le s . In  1966 , 
sh e  was f i r s t  r e l o c a t e d  in  t h i s  same a re a  w hich was no^ o c c u p ie d  by m ale 
613 . She th e n  moved a c r o s s  h e r  ran g e  and  rem ained  on o r  n e a r  6 0 2 '3 t e r ­
r i t o r y  d u r in g  th e  m a tin g  s e a s o n . On June l ü ,  p resu m ab ly  w h ile  n e s t i n g ,  
sh e  w as fo u n d  i n  th e  n o r t h - e a s t  c o rn e r  o f  h e r  home r a n g e . She was f i r s t  
lo c a te d  w ith  a  b rood  on J u ly  8 in  a p r e v io u s ly  u n o c cu p ied  a r e a  to  tf ie  
n o r th - w e s t .  She th e n  moved iiOO y a rd s  s o u th -w e s t  and rem a in ed  i n  t h i s  
a re a  u n t i l  s h e  l o s t  h e r  brood on J u ly  1 3 . F o llo w in g  t h i s ,  sh s  moved 
e a s t  to  th e  ro a d  and  th e n  so u th  to  m ale 6 1 3 *s home ra n g e . She th e n  a p ­
p e a re d  on 602*3 home ra n g e  and was se e n  r e p e a te d ly  t h e r e a f t e r  w ith  h im . 
On one o c c a s io n ,  l a t e  i n  th e  s e a s o n , she  was lo c a te d  w ith  m ale 6OU on 
h i s  home r a n g e . T h is was th e  o n ly  in s ta n c e  w here one o f  th e  r e s i d e n t  
fe m a le s  in v a d e d  th e  g e n e ra l  a r e a  v a c a te d  by th e  m is s in g  hen  607*
I n  1966 , an  unbanded y e a r l in g  fe m a le  was s ig h te d  s e v e r a l  t im e s  
on th e  home ra n g e  v a c a te d  by 607 . A lthough  I  was u n a b le  to  c a p tu r e  h e r ,  
h e r  u n u s u a l  w ild  b e h a v io r  i n d ic a t e d  t h a t  she  was th e  same b i r d .  I  was 
f o r c e d  to  c o l l e c t  h e r  in  o r d e r  to  d e te rm in e  h e r  a g e . I t  was n o te d  t h a t  
no o t h e r  fe m a le s  moved i n to  th e  a r e a  a f t e r  she  was rem oved.
R e s id e n t  b ro o d le s s  fe m a le s  a p p e a re d  to  occupy  home ra n g e s  t h a t  
w ere  c o in c id e n t a l  w ith  th o s e  o f  r e s i d e n t  m a le s . A lthough  th e  fe m a le s  
moved more e x te n s iv e ly  and  o c c u p ie d  g r e a t e r  a r e a s  th a n  th e  m a le s , th e r e  
a l s o  a p p e a re d  to  be an  u p p e r  l i m i t  on th e  s i z e  o f  t h e i r  r a n g e s .
Hens w ith  b ro o d s o c c u r re d  in  a r e a s  d i s t i n c t  from  t h e i r  g e n e r a l  
home r a n g e s .  The m a jo r d i f f e r e n c e  betw een th e  two a r e a s  was th e  v e g e ta ­
t i o n  ( p .  3 9 ) .  The th r e e  fe m a le s  o c c u p ie d  a lm o s t  a l l  o f  th e  a v a i l a b l e  
h a b i t a t  in  1965 and  th e  l o s s  o f  one o f  them  th e  fo l lo w in g  y e a r  d id  n o t
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a l t e r  th e  ra n g e s  o f  th o s e  re m a in in g . T h is s u g g e s ts  th e  s tu d y  a re a  hsd  
a  maximum fe m a le  p o p u la t io n  in  1965 and  t h a t  an  in c r e a s e  in  num bers m ig h t 
be accom pan ied  by a  r e d u c t io n  in  th e  s i z e  o f  th e  e x i s t i n g  home ra n g e s .
Y e a r l in g s . O th e r  th a n  th e  two c a s e s  p r e v io u s ly  c i t e d  (m ale  613
and unbanded  f e m a le ) ,  no y e a r l in g  b i r d s  a p p e a re d  to  be r e s i d e n t  on th e
s tu d y  a r e a .  A l l  y e a r l in g s  w ere banded a lo n g  th e  e a s te r n  edge o f  th e
s tu d y  a r e a  ( F ig .  1 7 ) .  T hree o f  th e s e  b i r d s  w ere se e n  o n ly  o n c e . One
m ale ( 603) was r e s ig h te d  5 days l a t e r  a p p ro x im a te ly  600 y a rd s  w e s t o f  
w here he was b anded . A second  m ale (617) a l s o  moved w e s t 750 y a rd s  in  
o n ly  2 d a y s . T h is  b i r d ,  how ever, was fo und  I4O days l a t e r  o n ly  100 y a rd s
from  h i s  seco n d  s i g h t i n g .  S in c e  t h i s  a r e a  was n o t  o c c u p ie d  by a  m ale
and  th e  l a s t  s i g h t in g  was in  l a t e  A u g u s t, i t  i s  p o s s ib le  t h a t  t h i s  b i r d  
w i l l  be a  1967 r e s i d e n t  on th e  a r e a .
The lo n g e s t  s t r a i g h t  l i n e  d i s t a n c e  m easured  betw een s ig h t in g s  
was re c o rd e d  f o r  fem ale  610 . She was banded on th e  s tu d y  a r e a  in  1965.
In  1966 , she  was r e lo c a te d  on a  r id g e  a p p ro x im a te ly  2^  m ile s  so u th  and
o v e r  1000 f e e t  above h e r  b and ing  s i t e .  A t th e  o th e r  e x tre m e , fem a le  
618 t r a v e l e d  o n ly  100 y a rd s  in  9 days and  200 y a rd s  in  th e  n e x t  18 d a y s .
I t  i s  p o s s ib l e  t h a t  t h i s  b i r d  may a l s o  become a f u t u r e  t e r r i t o r y  h o ld e r .
The d a ta  s u g g e s t  t h a t  y e a r l in g  b i r d s  o f  b o th  se x e s  t r a v e le d  ex ­
t e n s i v e l y  d u r in g  th e  e a r l y  p a r t  o f  th e  b re e d in g  s e a s o n . L a te  i n  th e
s e a s o n , how ever, th e y  r e s t r i c t e d  t h e i r  movements to  u n o c cu p ied  a r e a s ,
o v e r - w in te r e d ,  and  i f  th e y  a p p e a re d  th e  fo l lo w in g  s p r in g ,  i t  was a s  
t e r r i t o r i a l  a d u l t s .  I f  t h i s  i s  t r u e ,  th e n  th e  b re e d in g  p o p u la t io n  on 
th e  s tu d y  a re a  may i n c r e a s e .
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F ig u re  1 7 . Map o f  th e  d i s t r i b u t i o n  and  m ovem ents o f  y e a r l i n g  b i r d s .
The l i n e s  d e p ic t  th e  d i s t a n c e  c o v e re d , th e  a rro w  r e p r e s e n t s  
d i r e c t i o n  and th e  num ber i s  th e  num ber o f  d ay s  b e tw een  
s i g h t i n g s .
Dry Creek 
B ed s"
VegetaficMi ^ 
Quodrafs
100 yds.
Banding Site 
and Band No
Relocation with 
O No. of Days Between 
Sightings 603 610618
616
605
612Spur Road
North Fork Road
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H a b i ta t  S e l e c t io n
M a le s . R e s id e n t m ales o c c u p ie d  home ra n g e s  t h a t  w ere in  *medium* 
and  * th ic k *  lo d g e p o le  p in e  ( s e e  v e g e ta t io n ,  p . 23 , and  F ig s .  2 , 1 2 , 13 , 
l i i ) .  A l l  b u t  two o f  th e  ra n g e s  (609 and 613) c o n ta in e d  p a r t s  o f  b o th  
z o n e s . B oth  o f  th e s e  w ere in  th e  'th ic k *  zone b u t th e  e n c lo se d  d ry  
c re e k  beds p ro v id e d  n a rro w  bands o f  l e s s  den se  f o r e s t .
The m ales  w ere n e v e r  fo u n d  in  th e  'open* z o n e . The home ran g e  o f  
b i r d  602 was bounded on th e  e a s t  by t h i s  zo n e . On th r e e  s e p a r a te  o c c a ­
s io n s  he was lo c a te d  n e a r  t h i s  boundary  b u t in  each  c a se  he f lu s h e d  in to  
th e  t h i c k e r  c o v e r .  The a v o id a n c e  o f  t h i s  zone by th e s e  b i r d s  c o u ld  be 
r e l a t e d  to  t h e i r  re q u ire m e n t o f  th e  t r e e s  f o r  fo o d  and  c o v e r .  I t  was 
o b se rv e d  t h a t  th e  n e e d le s  w ere o n ly  p r e s e n t  on th e  u p p e r o n e - th i r d  o f  
th e  t r e e s .  I n  th e  'open* zone th e  t r e e s  w ere l a r g e r ,  h e n c e , th e  a v a i l ­
a b le  n e e d le s  ( n e a r  th e  t r u n k )  w ere h ig h e r  th a n  in  th e  o th e r  two z o n e s .
In  a d d i t i o n ,  th e  b ra n c h e s  w ere p r o g r e s s iv e ly  s m a l le r  and  more b r i t t l e  
below  th e  l e v e l  o f  th e  n e e d le s .  The b i r d s '  p rob lem  th e n  i s  t h r e e f o ld .  
F i r s t ,  th e y  w ould have to  f l y  g r e a t e r  d i s ta n c e s  to  re a c h  fo o d . These 
b i r d s ,  how ever, d id  n o t  e x h ib i t  any  te n d e n c ie s  to  p e rfo rm  lo n g  f l i g h t s .  
S econd , th e y  w ould have  d i f f i c u l t y  p e rc h in g  on th e  lo w e r b ra n c h e s , and  
t h i r d ,  th e y  w ould  be more e a s i l y  d e te c te d  a g a in s t  th e  b a re  t r e e  t r u n k .
The 'medium* zone was o c c u p ie d  by m ales 602 and  60I4. d u r in g  th e  
e a r l y  p a r t  o f  th e  r e p r o d u c t iv e  s e a s o n . M ales 611 and 613 u t i l i z e d  
A reas a lo n g  th e  d ry  c re e k  beds d u r in g  t h i s  p e r io d .  Im m ed ia te ly  f o l lo w ­
in g  th e  m a tin g  s e a s o n  (a p p ro x im a te ly  May 2 $ ) ,  m ales 602 , 60li, and  613 
moved i n t o  th e  * th ic k *  zone o f  t h e i r  t e r r i t o r i e s .  They rem ained  i n  
t h i s  zone  f o r  th e  d u r a t io n  o f  th e  b re e d in g  se a so n  and w ere se e n  o n ly
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o c c a s io n a l ly  back  in  th e  'medium* z o n e . M ale 611 a p p e a re d  to  be th e  
o n ly  e x c e p tio n  to  t h i s  m ovem ent. However, th e  d e n s i ty  o f  th e  lo d g e p o le  
p in e  i n to  w hich he moved (UUOO-1^800 t r e e s  p e r  a c re )  i s  v e ry  c lo s e  to  
w hat I  have  a r b i t r a r i l y  d e s ig n a te d  a s  * th ic k * .
No a t te m p t  was made to  a n a ly s e  th e  m ic r o h a b i ta t  o f  th e s e  b i r d s  
b e ca u se  m ost s ig h t in g s  w ere made a f t e r  th e y  had been  f lu s h e d  by th e  dog . 
S in c e  th e  h a b i t a t  can  change a b r u p t ly  w i th in  a  s h o r t  d i s t a n c e ,  th e  r e ­
s u l t s  w ould have  been  b ia s e d  in  many c a s e s .
F e m a le s . B ro o d le s s  a d u l t  fem a le s  o c c u p ie d  ro u g h ly  th e  same h a b i­
t a t  a s  th e  r e s i d e n t  m a le s . They moved e x te n s iv e ly  th ro u g h o u t t h e i r  
ra n g e s  w ith o u t  a p p a re n t  p r e f e r e n c e  f o r  th e  'th ic k *  o r  *medium* zones 
b u t  g e n e r a l ly  a v o id e d  th e  *open* zo n e . Fem ale 606 , how ever, was f r e ­
q u e n t ly  fo u n d  a lo n g  th e  b o rd e r  o f  a  p a tc h  o f  m ixed d e c id u o u s  and c o n i f ­
e ro u s  t r e e s  w hich was a l s o  a d ja c e n t  to  th e  *open* f o r e s t .
The o n ly  b i r d s  t h a t  o c c u p ie d  th e  *open* zone w ere b rood  hens 606
an d  608 . Hen 606 f i r s t  a p p e a re d  w ith  h e r  b rood  c lo s e  to  th e  ju n c t io n  
betw een  th e  * medium* and  'open* z o n e s . She th e n  moved w e l l  i n to  th e  
*open* zone and  rem ained  th e r e  u n t i l  she  l o s t  h e r  b ro o d . F o llo w in g  t h i s  
sh e  r e tu r n e d  to  th e  h a b i t a t  sh e  o c c u p ie d  p r i o r  to  n e s t i n g .  Fem ale 6O8 
and  h e r  b rood  w ere a l s o  f i r s t  lo c a te d  j u s t  i n s id e  t h e  'o p e n ' z o n e . She 
rem a in ed  in  t h i s  a r e a  u n t i l  l a t e  J u ly  a t  w hich tim e  she  moved i n t o  th e  
* medium * z o n e . She was l a s t  s ig h te d  in  m id-A ugust a c r o s s  th e  a r e a  in  
th e  'th ic k *  z o n e .
The ground v e g e ta t io n  in  th e  'open* was much more dense  th a n  in
th e  o th e r  z o n e s . I t  was a l s o  n o te d  t h a t  V accinium  s p .  b e r r i e s  w ere
p r e s e n t  o n ly  i n  t h i s  r e g io n .  T h e re fo re ,  th e s e  h e n s , in  b r in g in g  o f f
ho
t h e i r  b ro o d s  on o r  n e a r  t h i s  a r e a ,  c o u ld  make u se  o f  t h i s  so u rc e  o f  food , 
By th e  end  o f  J u ly ,  th e  c h ic k s  w ere c a p a b le  o f  lo n g e r  f l i g h t ,  h e n ce , 
t h e i r  dependency  on g round  v e g e ta t io n  was re d u c e d . They th e n  moved in to  
th e  t h i c k e r  lo d g e p o le  p in e  w hich p ro v id e d  b e t t e r  p r o t e c t i o n  from  p re d a ­
t i o n .
I n d iv id u a l  Growth
W e ig h t. B e n d e ll (1 9 5 ? ) fo und  t h a t  th e  w e ig h ts  o f  a d u l t  m ale b lu e  
g ro u se  d id  n o t  change s i g n i f i c a n t l y  w h ile  on th e  sp ring -sum m er ran g e  
( A p r i l  t o  S e p te m b e r) . A lthough  my d a ta  a r e  i n s u f f i c i e n t  f o r  s t a t i s t i c a l  
a n a l y s i s ,  F ig u re  18 shows t h a t  th e r e  was no w e ig h t change t r e n d  f o r  th e  
a d u l t  m ale sp ru c e  g ro u se . F o u r te e n  a d u l t  m a le s , w eighed  from  May to  
S ep tem b er, a v e ra g e d  ?01 grams w ith  ex trem es o f  63O and  kh6 gram s.
Y e a r l in g  m ales l ik e w is e  showed no s e a s o n a l  w e ig h t ch an g e . D ata 
from  young o f  th e  y e a r ,  w eighed  in  S ep tem ber, w ere com parab le  to  y e a r ­
l i n g s  w eighed  e a r l i e r  in  th e  s e a s o n . Four y e a r l in g s  a v e ra g e d  1|66 grams 
and  v a r i e d  from  hSO to  h96 g ram s. The Sep tem ber ju v e n i le  m ales a v e ra g e d  
1|62 gram s and  v a r i e d  from  h30 to  ?00 gram s. T h is  in d ic a t e s  t h a t  ju v e n ­
i l e  m ales g a in e d  v e ry  l i t t l e  o r  no w e ig h t o v e r  t h e i r  f i r s t  w in te r .
F iv e  a d u l t  fe m a le s  w eighed  i n  May had a  g r e a t e r  mean w e ig h t (5U8 
g ram s, ra n g e  ?06-606  gram s) th a n  f i v e  a d u l t  fe m a le s  w eighed in  J u ly  
(ii?0  g ram s, ra n g e  g ra m s ). As s u g g e s te d  by B e n d e ll (1 9 5 5 ) , t h i s
was p ro b a b ly  due to  th e  p re s e n c e  o f  eggs an d  i s ,  t h e r e f o r e ,  o f  l i t t l e  
s i g n i f i c a n c e .  F iv e  a d u l t  hens w eighed  in  Septem ber had  a  mean o f  Ii9l4 
gram s ( r a n g e ,  Ii70-530 gram s) w hich  s u g g e s ts  th e  b i r d s  w ere g a in in g  
w e ig h t a f t e r  b re e d in g  a c t i v i t i e s  and  p r i o r  to  w in te r .
Ui
F ig u re  18, M onthly  w e ig h ts  o f  s p ru c e  g ro u se  r e c o r d e d  fro m  May to
S ep tem b er, N ote t h e  s u b a d u l t  b i r d s  w e ig h ed  i n  S ep tem ber 
a r e  j u v e n i l e s  i n  th e  f i r s t  f a l l  o f  l i f e .
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T hree y e a r l i n g  fe m a le s  w eighed  in  June  a v e ra g e d  $18 grams ( ra n g e , 
$0$-$63 gram s) w hich  was s i m i l a r  to  th e  a d u l t  fe m a le s  w eighed in  May.
The mean y e a r l in g  w e ig h ts  f o r  J u ly  (ii$$ gram s) and  A ugust (i;62 gram s) 
a l s o  c l o s e l y  p a r a l l e l e d  th e  mean J u ly  w e ig h ts  f o r  th e  a d u l t  f e m a le s .
T h is im p lie s  t h a t  y e a r l in g  fe m a le s  w ere p ro d u c in g  e g g s . F iv e  ju v e n i le  
fe m a le s  w eighed i n  Sep tem ber a v e ra g e d  U38 grams ( r a n g e ,  iiOO-IiBO gram s) 
w hich  i n d i c a t e s  th e s e  b i r d s  g a in e d  w e ig h t o v e r  th e  w in t e r .
M o lt. S in c e  m ost b i r d s  w ere h a n d le d  p r i o r  to  th e  commencement 
o f  m o lt ,  d a ta  on t h i s  w ere  e x tre m e ly  l im i te d ,
B e n d e ll  (19$$) s t a t e d  t h a t  on V ancouver I s l a n d  a d u l t  and y e a r l in g
b lu e  g ro u se  o f  b o th  se x e s  began m o ltin g  by th e  l a s t  week o f  May. Boag
( 196$ ) ,  who w orked w ith  b lu e  g ro u se  in  s o u th -w e s te rn  A lb e r ta ,  found  t h a t  
a d u l t  m ales  and  n o n -b re e d in g  s u b a d u l ts  o f  b o th  se x e s  commenced th e  m o lt 
a p p ro x im a te ly  h w eeks in  advance  o f  a d u l t  fe m a le s  and b re e d in g  s u b a d u l t  
f e m a le s .
S pruce  g ro u se  i n  t h i s  s tu d y  commenced th e  m o lt o f  t h e i r  p r im a r ie s  
a ro u n d  th e  f i r s t  o f  June ( F ig .  1 9 ) .  The d a ta  s u g g e s t  t h a t  m ales o f  b o th  
ag e  c l a s s e s  began m o ltin g  one o r  two weeks p r i o r  to  a d u l t  and s u b a d u lt  
f e m a le s .  D ata  from  b i r d s  ta k e n  in  v a r io u s  l o c a l i t i e s  in  M ontana d u r in g  
S ep tem ber s u g g e s t  t h a t  th e  p r im a ry  m o lt i s  u s u a l ly  com pleted  by th e  
t h i r d  week o f  t h i s  m onth .
B o a g 's  d a ta  i n d ic a t e  t h a t  th e  p r im a r ie s  a r e  d ropped  a t  one week 
i n t e r v a l s  up to  th e  s i x t h  f e a t h e r .  The l a s t  f o u r  f e a t h e r s ,  how ever, a r e  
l o s t  a t  a  d e c re a s e d  r a t e .  By e x t r a p o la t i o n ,  I  have co m p le ted  h y p o th e ­
t i c a l  p r im a ry  lo s s  c u rv e s  f o r  b o th  se x e s  ( F ig .  1 9 ) .
h3
F ig u re  19* P rim ary  m o lt  c u rv e s  f o r  m ale a n d  fe m a le  s p r u c e  g ro u se
M a le s :  
a d u l t  # 
s u b a d u l t
F e m a le s :  
a d u l t  + 
s u b a d u l t  X
22 12 294 25 29 520 18 1 8 1927 1530 13 1123 6
MAY JUNE JULY AUGUST SEPT.
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R eplacem en t o f  th e  r e c t r i c e s  began a f t e r  th e  second  week o f  J u ly .  
The se q u en c e  o f  f e a t h e r  l o s s ,  how ever, was v a r i a b l e .  I n  th e  norm al p a t ­
t e r n  th e  o u t e r  f e a t h e r s  w ere d ropped  f i r s t  and  th e  m o lt p ro ce ed e d  tow ard  
th e  c e n t e r .  I n  a  num ber o f  c a s e s ,  how ever, a l l  r e c t r i c e s  w ere l o s t  a t  
th e  same t im e . One a d u l t  m ale was o b se rv e d  on J u ly  6 w ith  w hat ap p ea re d  
to  be a  co m p le te  t a i l .  On J u ly  1? a l l  r e c t r i c e s  were gone and no new 
ones w ere  v i s i b l e .  By A ugust 1 ,  th e  f e a t h e r s  w ere a l l  o n e - h a l f  grown in  
and  by A ugust IÇ th e  t a i l  a g a in  a p p e a re d  to  be f u l l .
M ost b i r d s  ch eck ed  in  Septem ber had co m p le ted  th e  re p la c e m e n t o f  
t h e i r  r e c t r i c e s .  O c c a s io n a l ly ,  how ever, fem a le s  showed an in co m p le te  
m o lt a t  t h i s  t im e ,  s u g g e s t in g  t h a t  th e  m o lt o f  n e s t in g  fem a le s  i s  r e ­
t a r d e d .
C h ic k s . D ata f o r  c h ic k  g row th  a r e  la c k in g  due to  th e  f a c t  t h a t  
o n ly  two b ro o d s w ere l o c a te d  on th e  a r e a .  When c a u g h t ,  th e  c h ic k s  w ere 
w eighed  and t h e i r  p r im a r ie s  m easured  u s in g  th e  m ethod o u t l in e d  by 
Z w icke l and  Lance (1 9 6 6 ) .
The g a in  in  w e ig h t by th e  c h ic k s  i s  shown in  F ig u re  20 . W hile 
m ost o f  th e  c h ic k s  w eighed  w ere from  one b ro o d , th e  w e ig h t o f  a  c h ic k  
from  a n o th e r  b rood  f i t s  th e  c u rv e .  T h is in d ic a t e s  t h a t  th e  two b roods 
w ere h a tc h e d  a t  a p p ro x im a te ly  th e  same t im e .
Growth and m o lt o f  p r im a r ie s  i s  shown in  T ab le  6 . S in ce  th e  
d a te  o f  h a tc h in g  i s  unknown i t  i s  im p o s s ib le  to  c o r r e l a t e  p r im a ry  grow th 
w ith  a g e . The d a ta  s u g g e s t  t h a t  c h ic k s  co m p le ted  t h e i r  p o s t j u v e n i l e  
p r im a ry  m o lt  by th e  end o f  S ep tem b er.
U5
F ig u re  2 0 . Growth c u rv e  f o r  s p ru c e  g ro u se  c h ic k s .  The c lo s e d  d o t s  
r e p r e s e n t  c h ic k s  from  b ro o d  608 w h ile  t h e  open  d o t  r e p re -
s e n t s  a  c h ic k  from  b ro o d  6 0 6 .
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T ab le  6 .  Growth and re p la c e m e n t o f  ju v e n i le  and p o s t  ju v e n i le  p r im a r ie s
D ate  (No. 
o f  B ird s )
P rim ary  Number"*^
1 2 3 h 6 7 8 9 1 0
J u ly  8 ( 2 ) Uo U2 li3 hh U6 h2 36
J u ly  13 ( 1 ) F I F I U7 h9 5 0 hS h i 22
J u l y  1 9 ( 3 ) P F I F I F I F I 6 5 58 36
J u ly  27 ( 3 ) 1 / 2 1 /U P F I F I F I ■ F I 6U 1 8 P
Aug. 1 7 ( 1 ) F2 F2 F2 F2 7 / 8 1 /ii F I F I 9 5 6U
Aug. 2 8 ( 2 ) F2 F2 F2 F2 F2 1 / 2 1 /U F I F I 3 /U
S e p t .  1 2 * * F2 F2 F2 F2 F2 F2 2 / 3 F I F I F I
S e p t .  1 2 * * F2 F2 F2 F2 F2 F2 F2 7 /8 F I F I
S e p t .  2k (2 ) F2 F2 F2 F2 F2 F2 F2 F2 F I F I
*  J u v e n i le  p r im a r ie s  m easured  i n  mm.
P o s t  j u v e n i l e  p r im a ry  g row th  e s t im a te d  i n  r e l a t i o n  to  f u l l  grown 
f e a t h e r  ( 1 /8 ,  l/i& , 1 /3 ,  1 /2 ,  2 / 3 ,  3 / i i ,  and  7 / 8 ) .
P -  r e p r e s e n t s  a  new f e a t h e r  i n  w hich th e  v an e  h a s  n o t  y e t  b ro k en  
from  th e  q u i l l .
F I  -  r e p r e s e n t s  f u l l  grown ju v e n i l e  p r im a r ie s .
F 2 -  r e p r e s e n t s  f u l l  grown p o s t j u v e n i l e  p r im a r ie s .
^  E xtrem es o f  13 b i r d s  exam ined on t h i s  d a te .
Food H a b its
The l im i te d  num ber o f  g ro u se  in  th e  a r e a  p re v e n te d  r e g u la r  c o l l e c ­
t i o n s  f o r  fo o d  h a b i t  s tu d y .  J o n k e l and  G re e r  (1963) a n a ly s e d  ^6 F ra n k ­
l i n ' s  g ro u se  c ro p s  c o l l e c t e d  i n  th e  f a l l ,  o v e r  a  3 -y e a r  p e r io d ,  from  th e  
g e n e r a l  v i c i n i t y  o f  th e  s tu d y  a r e a .  They fo u n d  th e  p red o m in an t fo o d  
i te m , d u r in g  th e  f a l l ,  was w e s te rn  l a r c h  ( L a r ix  o c c i d e n t a l i s ) n e e d le s .  
The l a r c h  n e e d le s ,  how ever, w ere o n ly  a v a i l a b l e  u n t i l  O c to b e r. A t t h i s
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t im e  th e  co n su m p tio n  o f  p in e  ( P in u s  sp p . ) and sp ru c e  ( P ic e a  en gelm ann i) 
n e e d le s  and th e  f r u i t  o f  w h ite  m an d arin  ( S tre p to p u s  a m p le x i f o l iu s ) i n ­
c r e a s e d .  C r ic h to n  (1 9 6 3 ) r e p o r te d  s i m i l a r  f in d in g s  f o r  th e  f a l l  and  
w in te r  fo o d  h a b i t s  o f  th e  c e n t r a l  O n ta r io  s p ru c e  g ro u s e . The c ro p s  c o l ­
l e c t e d  i n  th e  f a l l  c o n ta in e d  m a in ly  ja c k p in e  ( P in u s  b a n k s ia n a )  and 
tam ara ck  ( L a r ix  l a r i c i n a ) n e e d le s  and  to  a  l e s s e r  e x te n t  b lu e b e r ry  
( V accin ium  a n g u s t i f o l iu m ) l e a v e s # The w in te r  d i e t  o f  th e  O n ta r io  sp ru c e  
g ro u se  c o n s i s t e d  a lm o s t  e n t i r e l y  o f  ja c k p in e  n e e d le s .  E l l i s o n  (1966) 
exam ined c ro p s  o f  A la sk an  sp ru c e  g ro u se  and  a l s o  found  t h a t  th e  d i e t  
v a r i e d  a c c o rd in g  to  th e  s e a s o n . I n  s p r in g  ( A p r i l  o r  May and Ju n e ) th e  
b i r d s  p r i m a r i l y  a t e  s p ru c e  ( P ic e a  s p p .)  n e e d le s  and th e  le a v e s  and  buds 
o f  v a r io u s  V accin ium  s p e c i e s .  I n  summer ( J u ly  and  A u g u st) th e  predom ­
in a n t  fo o d  ite m s  w ere  V accinium  s p p . le a v e s  an d  b e r r i e s  and  c ro w b e r r ie s  
( Empetrum n ig ru m ) . V ery few n e e d le s  w ere ta k e n  i n  th e  summer. By 
e a r l y  S ep tem ber ( f a l l ) ,  how ever, sp ru c e  n e e d le s  w ere ta k e n  a lo n g  w ith  
th e  summer fo o d s .  I n  l a t e  f a l l  (O c to b e r)  th e  d i e t  c o n s i s t e d  m a in ly  o f  
s p ru c e  n e e d le s  and l e s s e r  am ounts o f  V accinium  b e r r i e s  and  l e a v e s .  The 
w in te r  fo o d  o f  th e  A la sk an  s p ru c e  g ro u se  c o n s i s t e d  a lm o s t e n t i r e l y  o f  
s p ru c e  n e e d le s .
The g ro u se  o f  my s tu d y  w ere o b se rv e d  e a t in g  lo d g e p o le  p in e  ( P in u s  
c o n t o r t s ) n e e d le s  th ro u g h o u t A p r i l ,  May and  Ju n e . The l a t e s t  th e s e  
b i r d s  w ere  o b se rv e d  e a t in g  n e e d le s  was June  30 . The c ro p  o f  one fe m a le , 
c o l l e c t e d  on May $ , c o n ta in e d  o n ly  lo d g e p o le  p in e  n e e d le s .  E x am in a tio n s  
o f  w in te r  and  s p r in g  d ro p p in g s  i n d ic a te d  t h a t  c o n i f e r s  w ere th e  m ain 
d i e t  i te m  d u r in g  th e s e  p e r i o d s .
The c ro p  o f  a  fem a le  c o l l e c t e d  on J u ly  1 c o n ta in e d  o n ly  snow berry  
( S ym p h o rica rp o s r i v u l a r i s ) l e a v e s .  O b se rv a tio n s  o f  th e  ground v e g e ta t io n
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r e v e a le d  t h a t  g ro u se  p r e f e r r e d  m o u n ta in  lo v e r  ( P a c h ls tim a  m y r s in i t e s ) , 
b e a r b e r r y  ( Arc to s ta p h y lo s  u v a - u r s i ) and  snow berry  l e a v e s .  One fe m a le , 
c o l l e c t e d  on J u ly  I S ,  had  one b e a r b e r r y ,  9 V accin  turn sp p . b e r r i e s ,  one 
a n t  (H ym enoptera) and  one moss (M usci) c a p s u le  i n  h e r  c ro p . On J u ly  28 , 
a  f e m a le 's  c ro p  c o n ta in e d  o n ly  p ie c e s  o f  u n i d e n t i f i e d  fu n g i  ( B a s id io -  
m y c e te s ) .
T hese i s o l a t e d  o b s e r v a t io n s  s u g g e s t  t h a t  th e  fo o d  h a b i t s  o f  th e s e  
b i r d s  fo llo w e d  th e  t r e n d s  s u g g e s te d  by o th e r  w o rk e rs . The l a t e  f a l l ,  
w in te r  and  e a r l y  s p r in g  d i e t  c o n s i s t e d  a lm o s t e n t i r e l y  o f  lo d g e p o le  p in e  
and  o th e r  c o n i f e r  n e e d le s  w h ile  h e rb a c e o u s  v e g e ta t io n  and in s e c t s  w ere 
u t i l i z e d  d u r in g  th e  summer m on ths.
P r e d a t io n
I n  th e  two y e a r s  o f  th e  s tu d y  o n ly  two in s ta n c e s  o f  g ro u se  p re d a ­
t i o n  w ere  r e c o rd e d .  One was a  r u f f e d  g ro u se  n e s t  t h a t  was c o m p le te ly  
d e s tro y e d  an d  th e  o th e r  was a  r u f f e d  g ro u se  a d u l t  o f  w hich o n ly  th e  
f e a t h e r s  and  f e e t  w ere l e f t .  B oth  o f  th e s e  w ere a lo n g  th e  e a s te r n  bound­
a r y  i n  th e  m ixed c o n if e ro u s -d e c id u o u s  f o r e s t  and  in  b o th  in s ta n c e s  th e  
p r e d a to r  was unknown.
T hroughou t i t s  ra n g e  th e  sp ru c e  g ro u se  i s  p o p u la r ly  known a s  th e  
' f o o l  h e n ' .  T h is  i s  due to  t h e i r  r e lu c ta n c e  to  f l y  and  to  t h e i r  a p p a r ­
e n t  l a c k  o f  f e a r  o f  man. I n  th e  two y e a r s  o f  th e  s tu d y ,  how ever, o n ly  
one r e s i d e n t  b i r d  d id  n o t  r e t u r n  to  h e r  t e r r i t o r y  th e  second  y e a r  and 
may have been  k i l l e d  by a  p r e d a t o r .
The la c k  o f  p r e d a t io n  was p ro b a b ly  due to  th e  d e n s i ty  o f  th e  
v e g e t a t i o n  ( p .  23 ) and  to  th e  b e h a v io r  o f  th e  b i r d s  ( p .  7 2 ) .  A vian 
p r e d a t o r s ,  b o th  day  and  n ig h t  h u n te r s ,  p ro b a b ly  have t r o u b le  in  l o c a t i n g
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th e  g ro u se  th ro u g h  th e  lo d g e p o le  p in e  canopy and  i n  f l y i n g  th ro u g h  th e  
maze o f  s te m s . The b i r d s  w ere e x tre m e ly  w ary when on th e  g round  and 
a v o id e d  g ro u n d  p r e d a to r s  by f l u s h i n g .  T h is was e x e m p lif ie d  by th e  dog 
( a  t r a i n e d  g round  p r e d a to r )  who was n e v e r  a b le  to  c a tc h  an  a d u l t  b i r d  
on th e  s tu d y  a r e a .  They f u r t h e r  e sca p ed  d e te c t io n  by f l y in g  some d is ^  
ta n c e  and  th e n  c i r c l i n g  b a ck , la n d in g  in  a  t r e e  and  re m a in in g  m o tio n le s s .  
A rb o re a l  p r e d a to r s  w ould have p rob lem s in  c lim b in g  th e  s t r a i g h t ,  sm a ll  
b ran c h ed  lo d g e p o le  p in e  w ith o u t  b e in g  d e te c te d .  I  o b se rv e d  t h a t  b i r d s  
w ould  f l u s h  i f  b ra n c h e s  n e a r  them  o r  th e  w hole t r e e  w ere sh a k en .
The c h ic k s ,  how ever, a p p e a r  to  be v u ln e r a b le  to  p r e d a t io n .  I n  
th e  open  h a b i t a t  th e y  a r e  more s u s c e p t ib l e  to  a v ia n  p r e d a t o r s .  The 
te n d e n c y  to  s c a t t e r  when d i s tu r b e d ,  t h e i r  c r y p t i c  c o lo r a t i o n  and  t h e i r  
a b i l i t y  to  f r e e z e ,  p ro b a b ly  a l l  h e lp  t o  re d u c e  t h e i r  ch an ces o f  b e in g  
c a u g h t by a  g round  p r e d a to r .  The h e n 's  b e h a v io r  ( p .  66 ) a l s o  a id s  th e  
c h ic k s .  Once th e y  a r e  o ld  enough to  f l y ,  th e y  can  e sc a p e  by f l u s h in g  
in to  t r e e s .  However, t h e i r  r e lu c ta n c e  to  f l y  o u t  o f  th e  t r e e  when d i s ­
tu r b e d  makes them  more v u ln e r a b le  to  a r b o r e a l  p r e d a to r s ,  such a s  m a r t in  
(M a rte s  a m e ric an a  ) .
The c r i t i c a l  p e r io d  f o r  th e  sp ru c e  g ro u se  a p p e a rs  to  be t h e i r  
f i r s t  summer and  f a l l .  S in c e  th e  c h ic k s  i n  th e  f a l l  a r e  somewhat l e s s  
w ary  th a n  th e  a d u l t s ,  t h i s  c o u ld  l e a d  to  some w in te r  p r e d a t io n .  B ird s  
s u r v iv in g  to  th e  f o l lo w in g  s p r in g ,  in  th e  r i g h t  h a b i t a t ,  have a  good 
ch an ce  o f  s u r v iv in g  f o r  a  number o f  y e a r s .
BEHAVIOR
I n t r o d u c t io n
The b e h a v io r  o f  £* c_. f r a n k l i n l i  was s tu d ie d  d u r in g  i t s  re p ro d u c ­
t i v e  s e a s o n . T h is  s tu d y ,  how ever, was p r im a r i ly  co n ce rn ed  w ith  le a r n in g  
th e  b ird s*  h a b i t s  an d , t h e r e f o r e ,  d e s c r ip t io n s  o f  t h e i r  b e h a v io r  a r e  
in c o m p le te .
The b e h a v io r a l  p a t t e r n s  have  been d iv id e d  i n t o  two m ain g ro u p s , 
r e p r o d u c t iv e  and  m a in te n a n c e . R e p ro d u c tiv e  b e h a v io rs  in c lu d e  b re e d in g , 
n e s t in g  and b ro o d in g . S in c e  no n a t u r a l  g ro u se  i n t e r a c t i o n s  w ere o b se rv ed  
d u r in g  th e  b re e d in g  s e a s o n , m ounted s tu d y  s k in s  w ere u s e d . A re p ro d u c -  
t i v e l y  a c t i v e  m ale  gave a  d i f f e r e n t  re s p o n se  to  a  fem ale  s tu d y  s k in  th a n  
to  a  m ale  s k i n .  D e s c r ip t io n s  o f  th e s e  a r e  u n d e r  th e  h e a d in g s  o f  c o u r t ­
s h ip  and  a g g re s s iv e  d i s p l a y s .
M ain ten an ce  b e h a v io r  in c lu d e s  p a t t e r n s  n o t  d i r e c t l y  a s s o c ia t e d  
w ith  r e p r o d u c t io n ,  b u t p a t t e r n s  m a in ly  co n ce rn ed  w ith  th e  s u r v iv a l  o f  
th e  i n d i v i d u a l .
A, R e p ro d u c tiv e  B eh av io r
The b re e d in g  s e a s o n  i s  t h a t  p e r io d  when b e h a v io r  a s s o c i a t e d  w ith  
m a tin g  was p e rfo rm e d . T hree d i s p la y s  w ere o b se rv e d  d u r in g  t h i s  p e r io d .  
The f i r s t  was a  f l i g h t  d i s p l a y ,  th e  p re s e n c e  o f  w hich  d e l in e a t e d  th e  
b re e d in g  s e a s o n . The o th e r  two ( c o u r t s h ip  and  a g g re s s io n )  w ere  e l i c i t e d  
th ro u g h  th e  u s e  o f  m ounted s k in s .
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F l i g h t  D isp la y
D e s c r ip t io n . In  t h i s  d i s p l a y  £ .  £ .  f r a n k l i n i i  showed th e  g r e a t ­
e s t  v a r i a t i o n  from  th e  o th e r  s u b - s p e c ie s  o f  sp ru c e  g ro u s e . A c a r e f u l  
co m p ariso n  o f  th e  two d i s p l a y s ,  how ever, shows t h a t  i n  s p i t e  o f  th e  
a p p a re n t  d i f f e r e n c e s ,  th e r e  a r e  many s i m i l a r i t i e s .
Luïïisden (1 9 6 1 a) d e s c r ib e d  th e  f l i g h t  d i s p la y  o f  th e  O n ta r io  sp ru c e
g ro u se  a s  fo l lo w s s
The d e s c e n t  from  th e  t r e e  to  th e  snow d r i f t  o r  th e  ground was 
a lw ays c a r r i e d  o u t  in  a  c h a r a c t e r i s t i c  m anner. The b i r d  f le w  
down s t e e p l y ,  b u t  a p p a r e n t ly  n o rm a lly , u n t i l  a b o u t f o u r  to  s i x  
f e e t  above th e  g ro u n d . The body was th e n  swung in to  an  a lm o s t  
v e r t i c a l  p o s i t i o n ,  th e  t a i l  f u l l y  s p re a d ,  and  th e  b i r d  d escen d ed  
on r a p i d l y  b e a t in g  w ings v e ry  s t e e p ly  to  th e  g ro u n d , . . .
£ .  f r a n k l i n i i  p e rfo rm ed  th e  same b a s ic  d i s p l a y ,  b u t w ith  th e  
fo l lo w in g  d i f f e r e n c e .  H aving ch eck ed  th e  downward f l i g h t  and assum ed a 
v e r t i c a l  p o s i t i o n ,  th e  b i r d  th e n  d ropped  s t r a i g h t  to  th e  ground p ro d u c ­
in g  two lo u d  so u n d s . These a r e  b e s t  d e s c r ib e d  a s  re se m b lin g  two lo u d  
c l a p s .  I  was u n a b le  t o  d e te rm in e  w hat m echanism s w ere in v o lv e d  in  p r o ­
d u c in g  th e s e  so u n d s , b u t  one b i o l o g i s t ,w ork ing  on £ .  £ .  f r a n k l i n i i  
(M acD onald, p e r s o n a l  com m unica tion ) has e v id e n c e  t h a t  th e  w ings a r e  
in v o lv e d . H ence, th e  d i s p la y  has been  c a l l e d  'w in g -c la p p in g * .
T h is d i s p l a y  a p p e a rs  to  be hom ologous to  th e  * f lu t te r - ju m p *  d e s ­
c r ib e d  by Lumsden (1961a). H jo r th  ( p e r s o n a l  com m unication) p r e f e r s  to  
c a l l  th e  s p ru c e  g ro u se  d i s p l a y  a  drumming f l i g h t  and  c la im s  t h a t  th e  
w in g -c la p  i s  a  s p e c i a l i z a t i o n  o f  t h i s .
The s t a r t i n g  p o in t  o f  th e  d i s p la y  was e i t h e r  a  lim b  on a  s ta n d in g  
t r e e  o r  th e  t r u n k  o f  a  b e n t t r e e .  The h e ig h t  above th e  ground  u s u a l ly
v a r i e d  from  10 to  15 f e e t .  However, on a num ber o f  o c c a s io n s ,  b i r d s  
w ere f lu s h e d  from  th e  ground  in to  t r e e s  a t  h e ig h ts  o f  up to  ÜO f e e t .
The b i r d s  w in g -c la p p e d  a s  th e y  f le w  to  th e  g round  from  th e s e  h e ig h t s .
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No i n t e n t i o n  movements w ere o b se rv e d  p r i o r  to  th e  w in g -c la p  d i s ­
p l a y  w hich  d i f f e r e d  from  th o s e  p r i o r  to  no rm al f l i g h t .  On o c c a s io n ,  th e  
b i r d s  assum ed a m ild  s t r u t t i n g  p o s tu r e  s im i l a r  to  s e x u a l  d i s p la y  ( t o  be 
d e s c r ib e d  l a t e r )  b u t t h i s  c o u ld  n o t  be c la s s e d  a s  p r e f l i g h t  b e h a v io r .
I n  th e  n o rm al f l i g h t  d i s p l a y  th e  b i r d 's  f e a t h e r s  w ere u n r u f f le d  and th e  
eye combs w ere o n ly  o n e -h a l f  i n f l a t e d .
The f l i g h t  t o  th e  ground was a s  d e s c r ib e d  by Lumsden (1 9 6 1 a ) . In  
one in s t a n c e  th e  b i r d  f le w  downward n o rm a lly  b u t when i t  was a p p ro x im a te ­
l y  2 f e e t  above th e  g ro u n d , i t  tu rn e d  to w ard s  th e  d i r e c t i o n  from  w hich 
i t  had come ( l 80 d e g r e e s ) ,  g a in e d  from  2 to  3 f e e t  in  a l t i t u d e ,  th e n  
d ro p p ed  to  th e  ground  and p ro d u ced  th e  c h a r a c t e r i s t i c  c la p p in g  so u n d s .
In  o n ly  one in s ta n c e  was a b i r d  o b se rv e d  w in g -c la p p in g  and  la n d in g  in  
a n o th e r  t r e e  r a t h e r  th a n  on th e  g round . T h is  u n u su a l  b e h a v io r  c o u ld  have 
been  c a u se d  by my p re s e n c e .
In  a l l  b u t  two o f  o v e r  US f l i g h t  d i s p la y s  r e c o rd e d , th e  number o f  
c la p p in g  sounds p e r  d i s p l a y  was tw o. On b o th  th o s e  o c c a s io n s  o n ly  one 
sound  was h e a rd .  The b i r d s  w ere n o t  o b se rv e d  d i s p la y in g  in  e i t h e r  c a se  
so  no re a s o n s  can  be g iv e n  f o r  th e s e  v a r i a t i o n s .
O ccu rren ce  o f  f l i g h t  d i s p l a y . I n  1 9 6 ? , w in g -c la p p in g  d i s p la y  was
f i r s t  h e a rd  on May 19 and  was n o t  h e a rd  a f t e r  May 2 ? . In  1966 , t h i s
d i s p l a y  began on A p r i l  2? and c o n tin u e d  u n t i l  May 21 .
B ecause o f  my u n f a m i l i a r i t y  w ith  b o th  th e  a r e a  and th e  b i r d s ,  wing-
c la p  d i s p l a y  c o u ld  have begun e a r l i e r  in  196? th a n  th e  d a te  r e c o rd e d .
The week o f  May 19 th ro u g h  May 2? was th e  p eak  o f  b re e d in g  a c t i v i t y .
D uring  th e  m a tin g  s e a s o n , b i r d s  u n d e r o b s e r v a t io n  w ere a c t i v e ,  
f e e d in g ,  w a lk in g  on l im b s , and f l y i n g  to  o th e r  t r e e s  and  to  th e  g ro u n d . 
C o n v e rse ly , a t  o th e r  t im e s  d u r in g  th e  s tu d y  th e y  s a t  q u i e t l y  in  a  t r e e
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and  o f t e n  rem a in e d  th e r e  f o r  many h o u r s .  Thus, th e  te rm in a t io n  o f  d i s ­
p l a y  was r e a d i l y  a s c e r t a i n e d .
The seq u en ce  o f  b e h a v io r  was o b se rv e d  much more c lo s e ly  d u r in g  
1966 . On A p r i l  2 ? , one r e s i d e n t  m ale p e rfo rm ed  a  w in g -c la p  d i s p la y  
tw ic e .  Two days l a t e r ,  I o b se rv e d  m ark ings i n  f r e s h  snow t h a t  su g g e s te d  
a  b i r d  had  been d i s p l a y in g .  The l o c a t i o n  was on th e  t e r r i t o r y  o f  th e  
b i r d  o b se rv e d  w in g -c la p p in g  e a r l i e r .  On A p r i l  29 , w h ile  w a tch in g  a  
m a le , I h e a rd  a n o th e r  b i r d  w in g -c la p .  T here was no re s p o n s e  from  th e  
b i r d  I was w a tc h in g . On May 2 , I  ap p ro ach ed  a known t e r r i t o r y  and h e a rd  
th e  b i r d  b e g in  w in g -c la p  d i s p l a y s .  The b i r d  on th e  a d ja c e n t  a re a  a ls o  
began to  d i s p l a y .  No d i s p la y in g  was h e a rd  a g a in  u n t i l  th e  1 3 th  o f  May. 
From t h i s  d a te  u n t i l  May 21 w in g -c la p p in g  was f r e q u e n t .
T ab le  7- C om parison o f  th e  ex trem e te m p e ra tu re s  on d ays w ith  and days 
w ith o u t  w in g -c la p  d i s p l a y  d u r in g  th e  m ating  s e a s o n .
Maximum (F ) Minimum (F )
High Low A verage High Low A verage
W ith d i s p l a y 6h h i 5U.1 38 22 3 1 .0
W ith o u t d i s p l a y 77 h i 60 . g U3 29 3 9 .4
A lth o u g h  p eak s o f  d i s p l a y  o c c u rre d  bo th  e a r ly  i n  th e  m orning
( ro u g h ly  o n e - h a l f  h o u r b e fo re  to  o n e - h a l f  h o u r a f t e r  s u n r i s e )  and in
th e  e v en in g  (a  h a l f  h o u r  b e fo re  to  a  h a l f  h ou r a f t e r  s u n s e t ) ,  b i r d s  w ere
f r e q u e n t ly  h e a rd  w in g -c la p p in g  d u r in g  th e  m id d le  o f  th e  d ay .
The d a ta  s u g g e s t  t h a t  w e a th e r  in f lu e n c e s  th e  b i r d s  d u r in g  th e  
p e r io d  o f  d i s p l a y .  As shown i n  T ab le  7 , b i r d s  te n d e d  to  w in g -c la p  on 
c o o le r  d a y s . The te m p e ra tu re  a t  th e  tim e  o f  d i s p l a y  v a r ie d  from  a  h ig h
o f  ?9 t o  a  low  o f  32 w ith  an  a v e ra g e  o f  h3»9 d e g re e s  F . D uring  bo th  
y e a r s  th e  t e r m in a t io n  o f  d i s p l a y  was c o in c id e n ta l  w ith  a r i s e  i n  th e  
d a i l y  maximum te m p e r a tu re .  On th r e e  o c c a s io n s  th e  p e rc e n t  c lo u d  co v er 
was z e r o .  F o r th e  o th e r  11 re c o rd e d  p e r io d s  o f  f l i g h t  d i s p la y s  th e  
c lo u d  c o v e r  v a r i e d  from  ^0 t o  100 p e r c e n t .  P r e c i p i t a t i o n  d id  n o t  a p p ea r 
to  a f f e c t  th e  b i r d s  a s  th e y  w ere o b se rv ed  d is p la y in g  in  th e  r a i n .  I t  
i s  p r o b a b le ,  how ever, t h a t  s e v e re  r a i n  o r  snow sto rm s i n h ib i t e d  t h e i r  
a c t i v i t y .
The d a ta  s u g g e s t  t h a t  th e  o c c u rre n c e  o f  f l i g h t  d i s p la y  i s  con ­
t r o l l e d  by a num ber o f  f a c t o r s .  B e s id e s  th e  i n t e r n a l  s t a t e  o f  th e  b i r d  
and  a  d is tu r b a n c e  s t im u lu s  from  th e  e n v iro n m en t, th e  te m p e ra tu re , c lo u d  
c o v e r , and  tim e  o f  day  a l s o  a p p e a r  to  have an e f f e c t .
I f  o th e r  c o n d i t io n s  w ere f a v o r a b le ,  th e  b i rd s  o f te n  re sp o n d ed  to  
my p re s e n c e  (a  d is tu r b a n c e  in  t h e i r  e n v iro n m e n t) , w ith  a  w in g -c la p  d i s ­
p la y .  I t  i s  p o s s ib l e ,  t h e r e f o r e ,  t h a t  th e  f re q u e n c y  o f  t h i s  d i s p la y  
m ig h t be q u i t e  d i f f e r e n t  in  an  u n d is tu rb e d  s i t u a t i o n .
D is p la y  s i t e s . Four banded a d u l t  m ales w ere o b se rv ed  d is p la y in g  
d u r in g  th e  1966 b re e d in g  s e a s o n . The b i r d s  w ere s p a t i a l l y  a r ra n g e d  so 
t h a t  t h e i r  home ra n g e s  d id  n o t  o v e r la p  ( s e e  F ig . 1 ^ ) .  Two o f  th e  b i r d s  
w ere v e ry  l o c a l i z e d  d u r in g  th e  d i s p l a y  p e r io d  w hich s u g g e s ts  th e y  h e ld  
d i s p l a y  t e r r i t o r i e s .  One o f  th e  o th e r  two b i r d s  u t i l i z e d  s e v e r a l  s p e c i ­
f i c  s i t e s  w i th in  a  2 $ -y a rd  r a d i u s .  The l a s t  m ale moved e x te n s iv e ly  and 
d id  n o t  a p p e a r  to  u se  s p e c i f i c  s i t e s .  The l a t t e r ,  how ever, was th e  o n ly  
m ale t h a t  d id  n o t  have a  fem a le  on o r  a d ja c e n t  to  h i s  home r a n g e . I n  
196$ , a  fem a le  o c c u p ie d  t h i s  ra n g e  and an  unbanded m ale (p resu m ab ly  th e  
same b i r d )  d id  u se  s p e c i f i c  s i t e s  f o r  th e  w in g -c la p  d i s p l a y .  A ll  b i r d s
5?
how ever, w in g -c la p p e d  o u ts id e  o f  t h e i r  t e r r i t o r i e s  i f  d i s tu r b e d ;  how ever, 
th e y  rem a in e d  w i th in  t h e i r  home ran g e  b o u n d a r ie s .
T hree o f  th e  m ales d is p la y e d  in  sm a ll o p en in g s  (20 f e e t  sq u a re )  
in  th e  d e n se  f o r e s t .  The o th e r  m a le 's  t e r r i t o r y  was in  th e  l e s s  dense  
f o r e s t .  When w in g -c la p p in g , b i r d s  u se d  th e  t r e e s  on th e  p e r ip h e r y  o r  
b e n t  t r e e s  in  th e  c e n t e r  a s  t a k e - o f f  p o in t s  and  th e  o p en in g s f o r  la n d in g .
H o o tin g . On s e v e r a l  o c c a s io n s ,  b u t o n ly  d u r in g  th e  b re e d in g  
s e a s o n , a  v o c a l i z a t i o n ,  a t t r i b u t e d  to  C. c_. f r a n k l i n i i ,  was h e a rd . T h is 
c o n s i s t e d  o f  a v e ry  low  f re q u e n c y  'h o o t* .  The number o f  h o o ts  in  a  s e ­
quence  v a r i e d  from  one to  f o u r .  A t no tim e  was a b i r d  o b se rv ed  h o o tin g  
a n d , to  my know ledge, no w r i t t e n  a cc o u n t o f  a h o o tin g  sp ru c e  g ro u se  
e x i s t s .  T h e re fo re ,  th e  im p o rtan c e  and f u n c t io n  o f  h o o tin g  d u rin g  th e  
m atin g  se a s o n  i s  unknown. H jo rth  (p e r s o n a l  co m m u n ica tio n ), how ever, i s  
o f  th e  o p in io n  t h a t  i t  i s  an in c o m p le te  t h r e a t  t h a t  has been  r i t u a l i z e d .  
T h is d i s p l a y  a p p e a rs  to  be more common d u r in g  th e  e a r ly  p h a se s  o f th e  
b re e d in g  p e r io d .
D is c u s s io n .
W ith  th e  p o s s ib l e  e x c e p tio n  o f  two N orth  A m erican s p e c ie s ,  th e  
Sage G rouse ( C e n tro c e rc u s  u ro p h a s la n u s ) o f  th e  p l a i n s  and th e  
R u ffed  G rouse ( Bonasa u m b e llu s ) o f  f o r e s t s ,  th e  m ales o f  a l l  
G rouse p e rfo rm  an  a e r i a l  d i s p l a y ,  th e  f u n c t io n  o f  w hich i s  
a d v e r t is e m e n t  o f  t e r r i t o r y  (Lumsden, 1961b).
The H am erstrom s ( I9 6 0 )  fo und  f o r  th e  G r e a te r  P r a i r i e  c h ic k en  ( Tympanuchus
c u p id o  p i n n a t u s ) t h a t  th e  ' f l u t t e r - j u m p  ' d i s p la y  was a  re sp o n se  to  th e
movements o r  v o c a l i z a t i o n s  o f  o th e r  b i r d s ,  and a ls o  a t t r a c t e d  o th e r  b i r d s
to  th e  d i s p l a y  g ro u n d .
The w in g -c la p  d i s p l a y  o f  £ .  £ .  f r a n k l i n i i  a p p e a rs  to  be i n  r e ­
sp o n se  to  an  e x te r n a l  s t im u lu s .  From th e  d i s c u s s io n  on movements ( p .  29)
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th e s e  b i r d s  can  be c o n s id e re d  t e r r i t o r i a l  , T h is  d i s p l a y ,  t h e r e f o r e ,  
p ro b a b ly  a l s o  f u n c t io n s  a s  t e r r i t o r i a l  a d v e r t is e m e n t .  However, a  more 
p l a u s i b l e  e x p la n a t io n  w ould be t h a t  i t  f u n c t io n s  to  a d v e r t i s e  th e  i n t e r ­
n a l  r e p r o d u c t iv e  s t a t e  o f  th e  b i r d .  I n  t h i s  c o n te x t ,  a lth o u g h  no e v id ­
ence i s  a v a i l a b l e ,  i t  p ro b a b ly  s e rv e s  to  a t t r a c t  f e m a le s .
The b i r d s  d u r in g  t h i s  p e r io d  o f  a c t i v i t y  re sp o n d ed  to  b e in g  d i s ­
tu r b e d ,  e i t h e r  by me o r  my dog , w ith  a  w in g -c la p  d i s p l a y .  The b i r d s  
a l s o  re sp o n d ed  to  th e  w in g -c la p p in g  o f  o th e r  b i r d s .  Y e a r lin g  m ales on 
th e  p e r ip h e r y  o f  a  d i s p la y  a r e a  and  m ounted s tu d y  s k in s  in  th e  c e n te r  
o f  th e  a r e a  d id  h o t  e l i c i t  a  f l u t t e r - j u m p  re s p o n s e . I n  one c a se  th e  
r e s i d e n t  m ale a p p e a re d  a f t e r  a  y e a r l in g  had been c a p tu re d  on th e  edge 
o f  h i s  t e r r i t o r y .  F o llo w in g  r e l e a s e ,  th e  y e a r l in g  f le w  o u t  o f  s i g h t  and 
th e  a d u l t  f le w  back  to  th e  c e n t e r  o f  h i s  t e r r i t o r y .  I f  th e  m ale was in  
a  t r e e  when a  s tu d y  s k in  was p la c e d  in  h is  a r e a  he w in g -c la p p ed  a s  he 
f le w  down to  i t .  However, he a l s o  w in g -c la p p e d  i f  th e r e  was no s tu d y  
s k in  and  i f  he was on th e  ground  when p r e s e n te d  w ith  th e  s k in  he d id  n o t  
p e rfo rm  a  f l i g h t  d i s p l a y .
From th e  p re c e d in g  d i s c u s s io n ,  th e  f u n c t io n s  o f  t h i s  d i s p la y  a p ­
p e a r  to  be num erous a s  do th e  s t i m u l i  e l i c i t i n g  i t .
C o u r tsh ip  D isp la y s
On two o c c a s io n s  (May 16 and  1 8 , 1966) a  m ale d is p la y e d  to  a  
m ounted fem a le  s k in .  The re s p o n se  h as been d iv id e d  in to  a  num ber o f  
p o s tu r e s  and  m ovem ents.
S t r u t t i n g . The s t r u t t i n g  p o s tu r e  o f  £ .  ĉ . f r a n k l i n i i  i s  th e  same 
a s  d e s c r ib e d  by Lumsden (1 9 6 1 a) f o r  th e  O n ta r io  sp ru c e  g ro u se  ( F ig s .  21 
and  2 2 ) .  The s t r u t t i n g  d is c u s s e d  h e re  i s  th e  h i g h - i n t e n s i t y  s t r u t t i n g
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d i s p l a y  p e rfo rm e d  in  th e  p ro x im ity  o f  th e  fem a le  d u r in g  th e  m atin g  s e a ­
s o n . The s t r u t t i n g  p o s tu r e s  i n  re s p o n se  to  my p re s e n c e  and th o s e  p e r ­
fo rm ed  a f t e r  m a tin g  w i l l  be d is c u s s e d  l a t e r .
I n  h i g h - i n t e n s i t y  s t r u t t i n g ,  th e  eye combs w ere v e ry  l a r g e  and 
r e d ,  th e  t a i l  was e le v a te d  to  j u s t  below  th e  p e rp e n d ic u la r  (70 d e g re e s )  
and  was p a r t i a l l y  o p en ed , th e  u n d e r t a i l  c o v e r ts  w ere sp re a d  and drooped  
in  l a y e r s ,  th e  o v e r t a i l  c o v e r t s  w ere s p re a d , th e  p r im a ry  rem iges w ere 
s l i g h t l y  d ro o p e d , th e  lo w e r b r e a s t  f e a t h e r s  w ere e r e c te d  and  p o in te d  
fo rw a rd , th e  u p p e r  b r e a s t  f e a t h e r s  and  th e  f e a t h e r s  on th e  f r o n t  o f  th e  
n eck  w ere e r e c te d  and p o in te d  upw ards, and th e  f e a t h e r s  on th e  c h in  were 
f l u f f e d .  The b i rd * s  body was h e ld  h o r i z o n t a l ,  w ith  th e  head e le v a te d  
and s l i g h t l y  fo rw a rd . The no rm al shape o f  th e  neck  was l o s t  due to  th e  
u p tu rn e d  f e a t h e r s  w hich in c r e a s e d  i t s  w id th . When v iew ed h e a d -o n , th e  
a p p e a ra n c e  was one o f  two b r i g h t  r e d  combs s e t  a g a in s t  a  b la c k  back­
g ro u n d . The background  was s u p p l ie d  by th e  n eck  and  th e  t a i l .  A s o l i d  
w h ite  l i n e  on th e  b r e a s t  d e l i n e a t in g  th e  n eck  p a tc h  was a ls o  v i s i b l e .
The u p p e r  and u n d e r  t a i l  c o v e r t s  com bined to  p roduce  a  dashed  w h ite  
c i r c l e  a ro u n d  th e  t a i l .
T a i l  m ovem ents. T hroughout th e  c o u r ts h ip  d i s p la y  th e  r e c t r i c e s  
w ere c o n s t a n t ly  m oving i n  th e  v e r t i c a l  p la n e .  For c l a r i t y ,  I  have d i v i ­
ded  th e  movements i n to  two ty p e s :  t a i l - f a n n i n g  and  t a i l - f l i c k i n g .
I n  t a i l - f a n n i n g ,  th e  r e c t r i c e s  w ere h e ld  j u s t  below th e  p e rp e n d i­
c u l a r  and  w ere s p re a d  s y m m e tr ic a lly  from  a  o n e - q u a r te r  to  a  t h r e e - q u a r t e r  
open p o s i t i o n .  T his movement was p e rfo rm ed  r a p i d l y  w ith  o n ly  a  s l i g h t  
p a u se  i n  th e  open p o s i t i o n .  T a i l - f l i c k i n g  in v o lv e d  a  movement o f  b o th  
th e  w hole t a i l  and  th e  r e c t r i c e s .  The t a i l ,  s t a r t i n g  i n  th e  p o s i t i o n
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Figure 21-(upper l e f t ) ,  Male spruce grouse s tru ttin g  on a branch.
Figure 22 (upper r ig h t) . Male spruce grouse approaching female study 
skin in s tru ttin g  position.
Figure 23 (lower le f t ) .  Male spruce grouse showing ta il- f l ic k in g  while 
walking.
Figure 2h (lower r ig h t) . Male spruce grouse showing ta il- f lic k in g  
while displaying to female study skin.
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d e s c r ib e d  f o r  t a i l - f a n n i n g ,  was r o t a t e d  t o  one s id e  so  t h a t  th e  o u te r  
r e t r i c e s  o f  th e  o p p o s i te  s id e  w ere a t  a  r i g h t  a n g le  to  th e  ground  th ro u g h  
th e  p la n e  o f  th e  t a i l .  The o u te r  r e  t r i c e s ,  on th e  s id e  to  w hich th e  t a i l  
was f l i c k e d ,  w ere s p r e a d ,  th u s  a c c e n tu a t in g  th e  movement ( F ig s .  23 and 
2 ii) .
I n  th e  s t r u t t i n g  p o s tu r e  th e  m ale w alked  w ith  s lo w , c a u t io u s  s te p s  
to w a rd  and  a ro u n d  th e  fem a le  s tu d y  s k in .  When w a lk in g , t a i l - f l i c k i n g  
was m ore f r e q u e n t  th a n  t a i l - f a n n i n g  ( F ig .  2 3 ) .  However, I  was u n a b le  to  
c o r r e l a t e  th e  s id e  to  w hich th e  t a i l  was f l i c k e d  w ith  w hich le g  was b e in g  
moved fo rw a rd . When th e  m ale s to p p e d  w a lk in g , f l i c k i n g  and fa n n in g  o c ­
c u r r e d  in  no a p p a re n t  o r d e r .
H e a d - je r k . The h e a d - je r k  d i s p l a y  has been  d e s c r ib e d  by Lumsden 
(1 9 6 1 a) f o r  th e  O n ta r io  sp ru c e  g ro u s e . Two s e p a r a te  h e a d - je rk  p a t t e r n s  
w ere  p e rfo rm ed  by C, £ .  f r a n k l i n i i . They a r e  th e  slow  h e a d - je r k  and  th e  
r a p id  h e a d - j e r k .  The slow  h e a d - je r k  d i s p la y  was a l t e r n a t e d  w ith  s t r u t ­
t i n g  a ro u n d  th e  fe m a le . A t v a ry in g  i n t e r v a l s  th e  m ale s to p p e d , fa c e d  
e i t h e r  h e r  s id e  o r  f r o n t ,  a n d , c o n tin u in g  to  f l i c k  and f a n  h i s  t a i l ,  
j e r k e d  h i s  head  from  one s id e  to  th e  o th e r  p a u s in g  f i r s t  w ith  th e  head  
t o  one s id e  th a n  w ith  i t  to  th e  o th e r  ( F ig .  2 ^ ) .  The p o s i t i o n  o f  th e  
head  v a r i e d  from  fo rw a rd , j u s t  above th e  l i n e  o f  th e  body, to  u p r ig h t ,  
p e r p e n d ic u la r  to  th e  g ro u n d . The b i r d  p e rfo rm ed  t h i s  d i s p la y  f o r  p e r i ­
ods o f  up to  10 s e c o n d s . He th e n  s t r u t t e d  a ro u n d  th e  fem a le  a g a in , 
s to p p e d , and  h e a d - je r k e d  from  a  d i f f e r e n t  a n g le .
I n  th e  r a p id  h e a d - je r k  d i s p l a y ,  th e  m ale  fa c e d  th e  fem a le  and 
b e n t  fo rw a rd  b r in g in g  h i s  head  down c lo s e  to  t h e  g round  and h i s  t a i l  up 
to  th e  p e r p e n d ic u la r .  He th e n  to s s e d  h i s  head  v e ry  r a p i d l y  from  one
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s id e  to  th e  o th e r  f o r  up to  3 s e c o n d s , p a u se d , lo o k ed  in  th e  d i r e c t i o n  
o f  th e  fe m a le  f o r  1 o r  2 se c o n d s , and  th e n  r e p e a te d  th e  p ro c e d u re . The 
head  rem a in e d  c lo s e  t o  th e  ground  d u r in g  t h i s  d i s p la y .  In  b o th  th e  slow  
and  r a p id  h e a d - je r k  d i s p l a y ,  th e  b i r d 's  b r i l l i a n t  r e d  combs c o n tr a s te d  
m ark ed ly  w ith  h i s  s o l i d  b la c k  n eck  and  t a i l  w hich was c o n s ta n t ly  f l i c k e d  
and  f a n n e d . However, I  was u n a b le  to  f in d  a c o r r e l a t i o n  betw een th e  
s id e  to  w hich th e  h ead  was moved and  th e  s id e  to  w hich th e  t a i l  was 
f l i c k e d .
G round p e c k in g . D uring  p e r io d s  o f  c o u r ts h ip  d i s p la y ,  th e  m ale 
o f t e n  p e ck e d  a t  th e  g round  w ith  h i s  beak . I  was u n ab le  to  o b se rv e  
w h e th e r  th e  b i l l  was open o r  c lo s e d .  Lumsden (1961a) d e s c r ib e d  t h i s  
b e h a v io r  f o r  th e  s p ru c e  g ro u se  and  i s  o f  th e  o p in io n  t h a t  t h i s  i s  ' r e ­
d i r e c t e d  m ovem ent' and  n o t  'd is p la c e m e n t  f e e d i n g ' .  He f e e l s  t h a t  th e  
m a le 's  a g g re s s iv e  d r iv e  i s  dom inan t and  t h a t ,  la c k in g  th e  r e q u ir e d  s t im ­
u lu s  from  th e  fe m a le , he r e d i r e c t s  t h i s  a g g re s s iv e  en erg y  to  a t t a c k  
in a n im a te  o b j e c t s .
When p e c k in g  a t  th e  g ro u n d , th e  m ale  s t r u t t e d  in  th e  m anner c h a r ­
a c t e r i s t i c  o f  s e x u a l  d i s p l a y .  The p o s tu r e  o f  th e  b i r d  ( F ig .  26) c lo s e ly  
re se m b le d  t h a t  w hich  was d e s c r ib e d  f o r  th e  'h e a d - j e r k ' d i s p la y .  The 
a c t u a l  p e c k in g  in v o lv e d  e i t h e r  one o r a s e r i e s  o f  t h r e e  o r  f o u r  r a p id  
downward t h r u s t s  o f  th e  h e a d . F o llo w in g  each  s e r i e s ,  th e  b i r d  p au sed  
f o r  a  v a r i a b l e  le n g th  o f  tim e  d u r in g  w hich  he moved h i s  h e a d , w ith  slow , 
j e r k y  m ovem ents, b o th  up and  down and  s id e w ay s . The g e n e ra l  p a t t e r n  o f  
p e c k in g  was th e  same a s  t h a t  o b se rv e d  d u r in g  a c t u a l  fe e d in g  e x c e p t t h a t  
f e e d in g  in v o lv e d  a  g r e a t e r  num ber o f  p e ck s  p e r  s e r i e s .  One o b s e rv a t io n  
o f  a  m ale  p ic k in g  up a  p ie c e  o f  m a te r i a l  w i th  h i s  beak  and q u ic k ly
61
F ig u re  25 (u p p e r  l e f t ) .  M ale s p ru c e  g ro u se  p e r fo rm in g  h e a d - j e r k  d i s p l a y .
N ote head  i s  p a u se d  to  one  s id e  i n  t h i s  p i c t u r e .  S tu d y  s k in  
i s  to  th e  r i g h t  o f  th e  m a le .
F ig u re  26 (u p p e r  r i g h t ) .  M ale s p ru c e  g ro u s e  p e c k in g  a t  th e  g ro u n d  
d u r in g  c o u r t s h ip  d i s p l a y .
F ig u re  27 ( c e n t e r ) .  M ale s p ru c e  g ro u se  r u s h in g  a t  fe m a le  s tu d y  s k in  
from  h e a d -o n . N ote th e  f u l l  s p r e a d  o f  th e  t a i l .
F ig u re  28 ( lo w e r  l e f t ) .  M ale s p ru c e  g ro u se  re s p o n d in g  t o  a  m ale  s tu d y  
s k in  w ith  t h e  h ead  an d  ta i l - d o w n  d i s p l a y .  The s tu d y  s k i n ,  
b e h in d  th e  m a le , shows a  w h i te  b r e a s t  w here  th e  m ale  rem oved 
th e  f e a t h e r s .
F ig u re  29 ( lo w e r  r i g h t ) .  M ale s p ru c e  g ro u s e  i n  u p r i g h t  a t t a c k  p o s i t i o n .
'â
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th ro w in g  i t  away s u g g e s ts  t h a t  the  b i r d  was n o t  a c t u a l l y  f e e d in g  d u r in g  
t h i s  d i s p l a y .
W hile  p e c k in g  a t  th e  g ro u n d , b i r d s  o c c a s io n a l ly  f l i c k e d  t h e i r  
w in g s . B oth  w ings w ere moved r a p i d l y  from  th e  s l i g h t l y  d rooped  p o s i t i o n  
downward and  away from  th e  body and back to  th e  s t a r t i n g  p o s i t i o n .  In  
one in s t a n c e  th e  w ings w ere f l i c k e d  o n ce , b u t  in  th e  o th e r  th r e e  o b s e r ­
v a t io n s  o f  t h i s  d i s p l a y  th e y  w ere f l i c k e d  tw ic e .  A s i m i l a r  wing movement 
was a l s o  o b se rv e d  in  th e  * h e ad -o n  ru s h * .
H ead-on r u s h . Lumsden (1 9 6 1 a ) , in  d e s c r ib in g  t h i s  d is p la y  f o r  
O n ta r io  sp ru c e  g ro u s e , l a b e le d  i t  ' t a i l - f l i c k *  w hich I  do n o t  fo l lo w  
s in c e  t h i s  c o u ld  be c o n fu se d  w ith  o th e r  t a i l  m ovem ents.
The m a le , w h ile  s t r u t t i n g  a ro u n d  th e  fe m a le , w ould o f t e n  su d d en ly  
ru s h  a t  h e r  from  h e a d -o n . He w ould s to p  when o n ly  a  few in c h e s  away, 
f a n  h is  t a i l  w ide open ( I 80+ d e g r e e s ) ,  duck h i s  head  down, f l i p  h i s  w ings 
o p en , and  u t t e r  a  b a r e ly  a u d ib le  h i s s i n g  sound ( F ig .  2 7 ) .  T h is d i s p la y  
i s ,  p e rh a p s ,  a n a lo g o u s  to  th e  p re c o p u la  to r y  h o o t o f  th e  b lu e  g ro u se  
( D endragapus o b s c u ru s ) (B ro o k s, 1 9 2 6 ) . S in c e  th e  d u r a t io n  o f  th e  ru sh  
was v e ry  s h o r t  ( l e s s  th a n  1 seco n d ) i t  was Im p o ss ib le  to  d e te rm in e  any 
seq u en ce  o f  m ovem ents. The b i r d 's  f e e t  w ere n o t  v i s i b l e  in  th e  v e g e ta ­
t i o n  and  th e  'm ark in g  tim e* d e s c r ib e d  in  sp ru c e  g ro u se  by Lumsden (1961a) 
was n o t  s u b s t a n t i a t e d .
M oun ting . On one o c c a s io n  th e  m ale  a tte m p te d  to  c o p u la te  w ith  
th e  s tu d y  s k in .  The o n ly  tim e  he a p p ro a ch e d  th e  fem a le  from  th e  r e a r  
was when he t r i e d  to  m ount. I n  f o u r  a t te m p ts  he was u n s u c c e s s fu l  in  
s t a y in g  on th e  fe m a le  s k i n 's  back  lo n g  enough to  c o p u la te .  The fem ale  
was i n  an  u p r ig h t  p o s i t i o n  an d  was to o  w obbly  to  s u p p o r t  him . The male
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m ounted , i n  f u l l  s t r u t t i n g  p o s tu r e -  He g ra sp e d  th e  back o f  th e  fe m a le ' s 
n eck  w i th  h i s  beak  a n d , b a la n c in g  on h i s  w ing t i p s ,  a tte m p te d  to  w alk  
up h e r  b a c k .
A g g re ss iv e  D isp la y s
Lumsden (1 9 6 1 a) n o te d  t h a t  m ales d id  n o t  re sp o n d  to  m ounted m ale 
s k in s  and  s u g g e s te d  t h a t  p e rh a p s  a r t i f i c i a l  combs w ere n e ed e d . T here ­
f o r e ,  I  p la c e d  b r i g h t  r e d  p ie c e s  o f  f e l t  in  th e  p o s i t i o n  o f  th e  combs 
an d  on May 1 5 , 1966 , was s u c c e s s f u l  in  e l i c i t i n g  a g g re s s iv e  b e h a v io r
from  an  a d u l t  m a le . Two p o s tu r e s  w ere o b se rv e d .
Head and  t a i l - d o w n . The t e r r i t o r i a l  m ale f i r s t  resp o n d ed  to  th e  
m ale s k in  w ith  th e  d i s p l a y  d e s c r ib e d  by Lumsden a s  'h e a d  and ta i l -d o w n * . 
The b i r d  w alked  w ith  h i s  h ead , body and t a i l  on th e  same p la n e  which 
v a r i e d  from  h o r i z o n t a l  to  20 d e g re e s  above i t .  The f e a t h e r s  on h i s  c h in  
w ere  f l u f f e d ,  g iv in g  th e  a p p e a ra n c e  o f  a  sm a ll  b e a rd . The t a i l  was 
c lo s e d  an d  th e  w ings w ere h e ld  c lo s e  to  th e  body. H is neck  was h e ld
low  so t h a t  h i s  s h o u ld e r s  a p p e a re d  hunched . The combs w ere o n ly  h a l f
expanded ( n o t ic e a b le  b u t  n o t  l a r g e )  ( F ig .  2 8 ) .
W hile i n  t h i s  p o s i t i o n  he  w alked  r a p i d l y ,  m oving h i s  head  b o th  
up an d  down and  s id e w a y s . A t v a ry in g  i n t e r v a l s  th e  b i r d  p roduced  a s e r ­
i e s  o f  b a r e ly  a u d ib le  so u n d s . Lumsden (1 9 6 1 a) d e s c r ib e s  th e s e  a s ,  
" so u n d in g  l i k e  h a rs h  h i s s i n g  . . . two c a l l s  u t t e r e d  h a l f  a  second  
a p a r t  and  th e n  f i v e  u t t e r e d  in  v e ry  q u ic k  s u c c e s s io n .  . . . "  £ •  £ •
f r a n k l i n i i  g ro u se  fo l lo w s  t h i s  p a t t e r n .  The f i r s t  two sounds w ere a s  
d e s c r ib e d .  The r a p id  s e r i e s  o f  c a l l s ,  how ever, were t h r o a ty  ' k u k s*. 
When th e  'k u k s * w ere p ro d u ce d , th e  beak opened f o r  e a c h , th e  t h r o a t
6k
(b e lo w  eye an d  b e s id e  w h ite  l i n e )  p u l s a te d ,  and th e  t a i l  f l i c k e d  up and 
down* The sounds w ere o n ly  a u d ib le  f o r  a p p ro x im a te ly  20 f e e t .
U p r ig h t  a t t a c k . A f te r  c i r c l i n g  th e  s tu d y  s k in  a  number o f  t im e s , 
th e  b i r d  th e n  ap p ro a ch e d  i t  from  th e  f r o n t .  He assum ed an  u p r ig h t  p o s ­
t u r e  ( F ig .  29) w ith  th e  n eck  e x te n d ed  upw ards and th e  b i l l  p a r a l l e l  to  
th e  g ro u n d . The f e a t h e r s ,  e x c e p t th o s e  on th e  c h in ,  w ere s t i l l  s le e k e d .
He rem a in ed  in  t h i s  p o s i t i o n ,  a p p ro x im a te ly  1 f o o t  from  th e  s k in ,  f o r
up to  5 s e c o n d s . He th e n  le a p e d  a t  th e  s k in .  The t a i l  was fa n n e d , th e
w ings b e a t  s t r o n g ly ,  and  he p eck ed  a t  th e  h ead  and  b r e a s t  o f  th e  s tu d y
s k in .  F o llo w in g  th e  a t t a c k ,  w hich  l a s t e d  f o r  1 o r  2 se c o n d s , th e  m ale
resum ed th e  h ead  and  ta i l -d o w n  p o s tu r e  and  began c i r c l i n g .  A f te r  c i r ­
c l i n g  f o r  a  v a r i a b l e  le n g th  o f  t im e , th e  m ale a g a in  ap p roached  from  th e  
f r o n t  and  a t t a c k e d  th e  s tu d y  s k in .  The a t t a c k s  c o n tin u e d  even a f t e r  th e  
m ale had  rem oved th e  combs. The m ale was s u c c e s s f u l  in  rem oving th e  
a r t i f i c i a l  com bs, and  th e  s k in  and  f e a t h e r s  from  th e  neck  and  upper 
b r e a s t  o f  th e  m ounted b i r d .
D isp la y s  t o  th e  I n v e s t i g a t o r
On a  number o f  o c c a s io n s  r e s i d e n t  a d u l t  m ales p e rfo rm ed  d is p la y s  
w hich  a p p e a re d  to  be d i r e c t e d  a t  me. Two ty p e s  o f  d is p la y s  w ere o b se rv e d .
S t r u t t i n g . The m a le 's  p o s tu r e  resem b led  t h a t  o b se rv ed  d u rin g  th e  
s e x u a l  s t r u t t i n g  d i s p la y  ( p .  $6 ; F ig s .  21 and 22) and was p e rfo rm ed  when 
a  fem a le  was n e a r  th e  m a le . The b i r d s  e x h ib i te d  t h i s  many tim e s  d u rin g  
th e  m a tin g  se a so n  and  i t  was a l s o  o b se rv e d  in  l a t e  summer (A u g u s t) .
B ird s  p e rfo rm e d  t h i s  d i s p la y  o n ly  when th e y  w ere on th e  g round o r  in  a  
t r e e  a  s h o r t  d i s t a n c e  above i t .  B ird s  in  t r e e s  h ig h e r  th a n  20 f e e t  d id  
n o t  d i s p l a y  even  when a  fem a le  was n e a r .
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T h is  d i s p l a y  can  b e s t  be d e s c r ib e d  a s  low i n t e n s i t y  s t r u t t i n g .
When th e  b i r d s  w ere on th e  g ro u n d , th e  p o s tu r e  was v e ry  s i m i l a r  to  s e x u a l  
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s t r u t t i n g  e x c e p t t h a t  th e  head  was g e n e r a l ly  h e ld  h ig h e r .  The amount o f  
n e ck  and  b r e a s t  f e a t h e r  e r e c t io n  v a r i e d ,  b u t  seldom  re a c h e d  th e  i n t e n s i t y  
o b se rv e d  in  s e x u a l  s t r u t t i n g .  B ird s  d is p la y in g  i n  t r e e s  ( F ig .  30) ex­
h i b i t e d  g r e a t e r  v a r i a t i o n  i n  th e  a n g le  (from  70 d e g re e s  to  h o r i z o n ta l )  
and  s p re a d  (fro m  z e ro  to  o n e - q u a r te r  open) o f  th e  t a i l .  In  some c a se s  
th e  b i r d  o n ly  f l u f f e d  h i s  n eck  and  b r e a s t  f e a t h e r s .
Low i n t e n s i t y  s t r u t t i n g  a l s o  d i f f e r e d  from  s e x u a l s t r u t t i n g  in  
t h a t  th e  p o s tu r e  was h e ld  f o r  a  much s h o r t e r  l e n g th  o f  t im e . A b i r d ,  
in  th e  no rm al p o s t u r e ,  when a p p ro a c h e d , w ould assum e a s t r u t t i n g  p o s tu re  
in  a  f r a c t i o n  o f  a  seco n d . He w ould rem ain  in  t h i s  p o s i t io n  f o r  up to  
one o r  two m in u te s ,  and  th e n  r e t u r n  to  n o rm a l. The sp eed  o f  r e l a x a t io n  
v a r i e d  from  v e ry  f a s t  to  5 se c o n d s . The b i r d  rem ained  in  th e  d i s p la y  
p o s tu r e  f o r  lo n g e r  p e r io d s  o f  tim e  when, w h ile  a t  c lo s e  ra n g e , I  moved.
Head and ta i l - d o w n . On th r e e  o c c a s io n s  (Ju n e  2$ , 30 and J u ly  6) 
head  and ta i l -d o w n  d i s p la y s  w ere d i r e c t e d  a t  me by two d i f f e r e n t  m a les .
In  a l l  t h r e e  in s ta n c e s  th e  b i r d s  w ere in  t r e e s  a p p ro x im a te ly  1$ f e e t  
above th e  g round  and th e  sounds and  p o s tu r e  ( F ig .  28) w ere i d e n t i c a l  to  
th o s e  d e s c r ib e d  in  th e  s e c t i o n  on a g g re s s iv e  b e h a v io r  (p . 6 3 ) .  However, 
in  th e s e  c a s e s  no u p r ig h t  a t t a c k  fo llo w e d  th e  d i s p l a y .
The re a s o n  t h a t  t h i s  d i s p la y  was e l i c i t e d  a t  th e s e  tim e s  i s  un ­
known. No fe m a le s  w ere lo c a te d  and none w ere known to  be in  th e  imme­
d i a t e  v i c i n i t y  o f  th e  m ale a t  th e  t im e .
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N e s tin g
I n  th e  two y e a r s  o f  f i e l d  work no sp ru c e  g ro u se  n e s t s  w ere l o c a te d .  
The a d u l t  f e m a le s ,  i n  b o th  y e a r s ,  d is a p p e a re d  in  l a t e  May o r  e a r ly  June 
and  d id  n o t  r e a p p e a r  u n t i l  e a r l y  J u ly .  In  1966, b roody  hens w ere lo c a te d  
on J u ly  7 and  8 . I t  was e s t im a te d  t h a t  t h e i r  c h ic k s  (w hich  w ere m easured 
1 and  ?  d ays l a t e r )  w ere n o t  more th a n  ? days o ld  when th e s e  hens w ere 
f i r s t  s e e n .  From t h i s  i t  i s  assum ed t h a t  th e  n e s t in g  se a so n  on t h i s  
s tu d y  a r e a  o c c u r re d  in  June  and  t h a t  h a tc h in g  to o k  p la c e  a ro u n d  th e  f i r s t  
o f  J u ly .
One o f  th e  h e n s , w hich  was l a t e r  lo c a te d  w ith  a  b ro o d , was lo c a te d  
on June  \h  and  was assum ed to  have been n e s t in g  a t  t h a t  t im e . She d id  
n o t ,  how ever, e x h ib i t  any  u n u su a l  b e h a v io r .
No e v id e n c e  o f  r e n e s t in g  was o b se rv ed  in  th e s e  b i r d s .  In  1966, 
one fe m a le  l o s t  h e r  b rood  a t  a b o u t th e  age o f  10 d a y s . She r e tu r n e d  to  
a  m a le 's  a r e a  and  was se e n  r e p e a te d ly  t h e r e a f t e r  u n t i l  A ugust 27 .
B e h av io r o f  Hens w ith  Broods
The b e h a v io r  o f  th e  hens w ith  b roods d i f f e r e d  m arked ly  from  th o se  
w i th o u t .  B ro o d le ss  hens re sp o n d e d  to  me in  th e  same m anner a s  n o n -d is ­
p la y in g  m a le s , rem a in in g  q u i e t l y  in  t r e e s  w h ile  u n d e r o b s e rv a t io n .
The i n t e n s i t y  o f  th e  re s p o n se  o f  b rood  hens v a r i e d ,  f i r s t  w ith  
th e  age o f  th e  c h ic k s ,  and  se c o n d ly  w ith  my p ro x im ity  to  th e  c h ic k s .  As 
th e  age  o f  th e  c h ic k s  in c r e a s e d  th e  i n t e n s i t y  o f  broody b e h a v io r  e x h ib ­
i t e d  by th e  hen  d e c re a s e d . One hen  w ith  v e ry  young c h ic k s  ( e s t im a te d  to  
be l e s s  th a n  one week o ld )  was o b se rv e d  in  t h r e e  d i f f e r e n t  s i t u a t i o n s .
I n  th e  f i r s t  c a s e ,  th e  dog had  lo c a te d  th e  b rood  some d i s ta n c e  
from  me. By th e  tim e  I  a r r i v e d ,  th e  c h ic k s  had  d is p e r s e d  and w ere
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h id in g ,  and  th e  hen  had  s u c c e s s f u l ly  l u r e d  th e  dog away. The h en , s i t ­
t i n g  i n  a  t r e e  a p p ro x im a te ly  2$ f e e t  above th e  g round , was c lu c k in g  
s o f t l y ,  w ith  i n t e r m i t t e n t  p a u s e s . I f  l e f t  u n d is tu rb e d  th e  le n g th  o f  
th e  p a u se s  in c r e a s e d  an d  th e  am ount o f  c lu c k in g  t r a i l e d  o f f .  I f ,  how­
e v e r ,  I  o r  my dog ap p ro a ch e d  th e  t r e e  in  which sh e  was s i t t i n g ,  she 
re sp o n d ed  w ith  l o u d e r ,  c o n tin u o u s  c lu c k in g  and o f te n  moved a b o u t on th e  
b ra n c h e s .
The second  s i t u a t i o n  d e v e lo p ed  when I  was c lo s e  to  th e  b rood
when i t  f lu s h e d .  The h e n 's  i n i t i a l  r e a c t io n  was lo u d  c lu c k in g  and f l a p ­
p in g  o f  th e  w in g s . She th e n  f le w  ( s t i l l  c lu c k in g )  in  a  s t r a i g h t  l i n e  
away fro m  th e  now s c a t t e r e d  b ro o d . The f l i g h t  was e r r a t i c  in  t h a t  she
f le w  c lo s e  to  th e  g round  an d  gave th e  ap p ea ra n c e  o f  h av in g  g r e a t  d i f f i ­
c u l t y  g a in in g  a l t i t u d e .  T his b e h a v io r  was a lw ays e f f e c t i v e  in  draw ing 
th e  dog away from  th e  b ro o d . On a  number o f  o c c a s io n s  I  a llo w ed  th e  dog 
to  c h a se  th e  fe m a le  im m e d ia te ly  a f t e r  she f lu s h e d .  A lthough  she ap p ea red  
to  be v u ln e r a b le  to  p r e d a to r s  a t  t h i s  t im e , th e  dog n e v e r  came c lo s e  to  
c a tc h in g  h e r .  The h e n , how ever, r e tu r n e d  to  the  o r i g i n a l  f lu s h in g  s i t e  
w ith  s u r p r i s i n g  s w i f tn e s s .  As lo n g  a s  I  was in  th e  a r e a  she  f le w  from  
t r e e  to  t r e e  c lu c k in g  lo u d ly  and  c o n t in u o u s ly .  She o f t e n  f le w  to  th e  
g round  b u t rem ain ed  a t  l e a s t  UO f e e t  from  th e  dog and me.
The t h i r d  form  o f  b roody  b e h a v io r  was o b se rv e d  when I  c a p tu re d  a 
young c h ic k .  In  re s p o n se  t o  th e  c h i c k 's  c a l l s ,  th e  hen w ould a c t iv e l y  
a t t a c k  me. However, a t  no tim e  d id  sh e  a c t u a l l y  make c o n ta c t  w ith  me.
She n o rm a lly  re sp o n d ed  to  th e  c a l l  by f l y in g  a t  me w ith  r a p i d l y  b e a t in g  
w ings and  lo u d  c lu c k in g  and  la n d  on th e  g round  a few  f e e t  aw ay. W hile 
on th e  g round  sh e  moved c o n s t a n t ly  and  r a p i d l y ,  ap p ro a ch in g  a s  c lo s e  a s  
2 o r  3 f e e t  and  th e n  m oving aw ay. When c lo s e  to  me th e  hen d rooped  h e r
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F ig u re  30 (u p p e r  l e f t ) .  M ale s p ru c e  g ro u s e  e x h i b i t i n g  low  i n t e n s i t y  
s t r u t t i n g .  N ote th e  e l e v a t i o n  o f  t h e  t a i l .
F ig u re  31 (u p p e r  r i g h t ) .  S p ru ce  g ro u se  b ro o d  hen  r e a c t i n g  t o  th e  c a l l  
o f  a  c h ic k  w h ich  I  was h o ld in g .
F ig u re  32 ( lo w e r  l e f t ) .  S p ru ce  g ro u se  b ro o d  hen  re m a in in g  i n  th e  
v i c i n i t y  o f  h e r  h id d e n  c h ic k s .
F ig u re  33 ( lo w e r  r i g h t ) .  M ale s p ru c e  g ro u se  s i t t i n g  in  a  t r e e  i n  th e  
•norm al* p o s i t i o n .
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w in g s ■ until th e  o u te r  p r im a r ie s  d rag g ed  on th e  g ro u n d . Her t a i l  was 
s l i g h t l y  open and  h e ld  a t  a b o u t 70 d e g re e s  above th e  h o r i z o n ta l  ( F ig .  3 1 ) .  
When sh e  moved away she  u s u a l ly  resum ed a no rm al p o s tu r e  b u t c o n tin u e d  
m oving and  c lu c k in g  ( F ig .  3 2 ) .  A new s e r i e s  o f  c a l l s  from  th e  c h ic k  I  
was h o ld in g  would b r in g  h e r  ru s h in g  in  c lo s e  ( e i t h e r  f l y i n g  o r  ru n n in g )  
once a g a in .
B, M ain ten an ce  B ehav io r 
P o s tu re s
N orm al. B ird s  w ere u s u a l ly  found  s i t t i n g  in  t r e e s  a t  h e ig h ts  o f  
up to  liO f e e t .  I n  many c a s e s  th e  b i r d s  ap p ea re d  to  be u n d is tu rb e d  o r  
u n co n ce rn ed  by my p re s e n c e .  The p o s tu r e  was the, same when I  o b se rv ed  
them from  b eh in d  a  b l in d  f o r  lo n g  p e r io d s  o f  t im e . The b i r d 's  p o s tu re  
a t  th e s e  t im e s  can  be c o n s id e re d  'n o rm a l* . The head was e r e c t  b u t  th e  
neck  was n o t  e x te n d e d , th e  b i l l  p o in te d  fo rw a rd , and th e  le g s  were b e n t 
so  t h a t  th e  b e l ly  r e s t e d  on th e  f e e t .  No f e a t h e r s  w ere o u t o f  p la c e  o r  
f l u f f e d ,  th e  w ings w ere  h e ld  c lo s e  to  th e  body, and th e  t a i l  was c lo s e d  
and h e ld  in  a l i n e  w ith  th e  back  ( F ig .  3 3 ) .  These b i r d s  w ere p ro b a b ly  
n o t  s i t t i n g  t i g h t  in  o rd e r  to  a v o id  d e te c t io n ,  because  th e y  o f te n  p ree n ed  
o r  f e d .  They f r e q u e n t ly  f le w  to  th e  ground w hich in d ic a te d  unconcern  
w ith  my p r e s e n c e .
A l e r t . The m a jo r i ty  o f  th e  b i r d s  in  t r e e s ,  how ever, p a r t i c u l a r l y  
th o s e  t h a t  w ere  r e c e n t l y  f l u s h e d ,  w ere  v e ry  much aw are o f  my p re s e n c e .
The b i r d 's  g e n e ra l  p o s tu r e  was th e  same a s  d e s c r ib e d  above e x c e p t t h a t  
th e  head  moved c o n s id e r a b ly .  The n eck  was e x te n d ed  fo rw ard  and  th e  head 
was o f t e n  h e ld  a s  low a s  th e  b ran ch  upon w hich th e  b i r d  was s i t t i n g .
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The h ead  was tu r n e d  so  t h a t  one eye was d i r e c te d  tow ard  me and s id ew ard  
movements w ere em ployed to  keep  me o r  my dog in  view  ( F ig .  3U ). The 
b i r d s  a p p e a re d  to  be more co n ce rn ed  a b o u t th e  w hereabou ts o f  th e  dog 
th a n  o f  me.
B ird s  in  t r e e s  a t  h e ig h ts  o f  o v e r  25 f e e t  w ere g e n e r a l ly  uncon­
c e rn e d  w ith  my p r e s e n c e .  The b e h a v io r  o f  th e  b i r d s  was u n p r e d ic ta b le  
when th e y  w ere  betw een 25 and 15 f e e t  above th e  g round . B ird s  below 15 
f e e t  w ere v e ry  w ary and  f lu s h e d  r e a d i l y .
N o n -d is p la y in g  b i r d s  lo c a te d  on th e  ground  w ere a lw ays in  one o f  
two a l e r t  p o s tu r e s .  In  th e  * c ro u ch ed  a l e r t * ,  th e  b i r d  s a t  on th e  ground 
w ith  i t s  head  an d  n eck  drawn in  ( F ig .  3 5 ) .  In  th e  o th e r  p o s tu r e ,  'u p ­
r i g h t  a l e r t * ,  th e  b i r d  s to o d  w ith  i t s  head  and neck  ex ten d ed  upwards 
(F ig ,  36) .  I n  b o th  p o s tu r e s  th e  b i r d 's  head  was cocked so  t h a t  one eye 
was f i x e d  on th e  i n t r u d e r .
When f i r s t  a p p ro a c h e d , th e  b i r d  was u s u a l ly  in  a  c rouched  p o s i ­
t i o n .  As I  s lo w ly  moved c lo s e r  th e  b i r d  e i t h e r  f lu s h e d  o r  assum ed an 
u p r i g h t  p o s tu r e .  I f  I  moved s t i l l  c l o s e r ,  th e  b i r d  would w alk  away in  
th e  u p r ig h t  p o s tu r e  a n d , when f a r  enough away, would resum e a  c rouched  
p o s tu r e .  I f ,  how ever, I  fo llo w e d  th e  b i r d ,  i t  w ould e v e n tu a l ly  c rouch  
and th e n  f l y  i n to  a  t r e e .
Head drawn b a c k . On o c c a s io n  b i r d s  w ere o b se rv ed  s i t t i n g  on lim b s 
in  an  e x a g g e ra te d  c ro u c h ed  p o s i t i o n .  The head  and  neck  w ere g r e a t ly  
p u l le d  back an d  th e  b r e a s t  f e a t h e r s  w ere s l i g h t l y  r a i s e d  r e s u l t i n g  in  
th e  h ead  b e in g  p o s t e r i o r  to  th e  b r e a s t  f e a t h e r s .  T his p o s tu r e  was com­
m only seen  d u r in g  in c le m e n t w e a th e r .
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F ig u re  3h (u p p e r  l e f t ) .  M ale s p ru c e  g ro u s e  show ing  a l e r t  p o s t u r e  i n  a  
t r e e .
F ig u re  35 (u p p e r  r i g h t ) .  Fem ale s p ru c e  g ro u se  i n  th e  c ro u c h e d  a l e r t  
p o s t u r e .
F ig u re  36 ( lo w e r  l e f t ) .  Fem ale s p ru c e  g ro u s e  i n  th e  u p r i g h t  a l e r t
p o s t u r e .  N ote how th e  c o l o r a t i o n  o f  t h e  fe m a le  b le n d s  w i th  
th e  b a ck g ro u n d .
F ig u r e  37 ( lo w e r  r i g h t ) .  M ale s p ru c e  g ro u s e  ru n n in g .
V*- Jf -o à »  ■
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F e e d in g
B ird s  w ere o b se rv e d  fe e d in g  o n ly  on lo d g e p o le  p in e  ( P in u s  c o n to r t a ) 
n e e d le s .  A b i r d  w ould w alk  a lo n g  a  b ra n c h , p a u s e , th e n ,  w ith  a  q u ic k  
downward t h r u s t  o f  th e  h e ad , c u t  o f f  th e  d i s t a l  h a l f  o f  th e  n e e d le  w ith  
i t s  b i l l .  The r e s u l t i n g  sound (a  c l i c k )  was a u d ib le  up to  ^0 o r  60 f e e t  
from  th e  b a se  o f  th e  t r e e  in  w hich i t  was f e e d in g .  The b i r d s  d id  n o t  
e a t  a l l  o f  th e  n e e d le s  w i th in  r e a c h .  R a th e r , th e y  e i t h e r  p u rp o se ly  o r  
random ly  s e l e c t e d  a  few  o f  th e  a v a i l a b l e  ones th e n  moved to  a new b ranch  
o r  to  a  new a r e a  on th e  same b ra n c h . G e n e ra lly ,  th e  b i rd s  s p i r a l e d  u p ­
w ards on th e  t r e e  when f e e d in g .
P a n tin g
On v e ry  h o t  (8 0 -9 0  d e g re e s  F) days b i r d s  o f te n  p a n te d . The b i r d  
w ould s i t  o r  s ta n d  on a lim b  w ith  i t s  neck  s l i g h t l y  ex ten d ed  fo rw ard  and 
i t s  b i l l  open 3 o r  U mm. a t  th e  t i p .  When th e  b i r d  p a n te d  th e  c h in  and 
u p p e r p a r t  o f  th e  n e ck  f l u t t e r e d  r a p i d l y .  I f  th e  sun w ent b e h in d  a 
c lo u d  th e  p a n t in g  c e a s e d , b u t  was resum ed when i t  came o u t a g a in .  When 
th e  sun  was o u t  f o r  a  c o n s id e r a b le  p e r io d ,  p a n tin g  was n o t  c o n tin u o u s  
b u t s p o r a d ic .  I f ,  d u r in g  a  p a u s e , I  o r  my dog moved, th e  b i r d  would 
im m e d ia te ly  b e g in  to  p a n t .
E scape
The sp ru c e  g ro u se  i s  w e l l  known f o r  i t s  a p p a re n t  la c k  o f  f e a r  o f  
man and  i s  commonly c a l l e d  th e  ' f o o l  hen* th ro u g h o u t i t s  ra n g e . I  found 
th e  b i r d s  r e l a t i v e l y  tam e b u t t h a t  th e y  w ere a lw ays aw are o f  my p re se n c e  
( p .  6 9 ) .  The te n d e n c y  to  rem ain  m o tio n le s s  when ap p roached  i s  p ro b a b ly  
an  a d a p t iv e  a d v a n ta g e  w hich i s  enhanced  by t h e i r  c r y p t i c  c o lo r a t io n .  
M a le s , v iew ed  from  below , have a  b la c k  and  w h ite  c o lo r  p a t t e r n  w hich
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b le n d s  w ith  th e  clum ps o f  n e e d le s  a g a in s t  th e  sk y . When o b se rv ed  from  
a b o v e , th e  m a le 's  d a rk  b ack , m o tt le d  w ith  brow n, b le n d s  w e l l  w ith  th e  
sh ad ed  g ro u n d . The fe m a le s  a r e  a  l i g h t e r  c o lo r  th a n  th e  m a le s . T h e ir  
m o t t le d ,  l i g h t  u n d e r s id e s ,  how ever, a l s o  make them h a rd  to  d i s t in g u i s h  
a g a i n s t  th e  sk y . The f e m a le 's  s p e c k le d , brown back b le n d s  w e ll  w ith  m ost 
f o r e s t  back g ro u n d s b u t  i s  p a r t i c u l a r l y  s u i t e d  f o r  o p e n in g s  and th e  l e s s  
d e n se  f o r e s t  w here more s u n l ig h t  re a c h e s  th e  ground ( F ig .  3 6 ) . I t  i s  
th e  c o m b in a tio n  o f  p r o t e c t i v e  c o lo r a t i o n  and  b e h a v io r  t h a t  in c re a s e d  th e  
b i r d 's  c h an c es  o f  b e in g  o v e rlo o k e d  by a  p r e d a to r .  T hat such  'f o o l i s h *  
b i r d s  s u r v iv e  a t t e s t s  to  th e  f a c t  t h a t  th e y  a r e  c a p a b le  o f  e scap in g  
p r e d a t io n .
Flushing. The bird's most effective means of escaping a ground 
predator is by flushing. Of the two alert postures shown by the birds 
when they were located on the ground, only the crouch can be considered 
a preflight posture. When in the upright position, birds generally 
walked away and when walking or standing in the upright position they 
would crouch prior to flying.
Birds in trees also often crouched before flying. Generally an 
increase in activity (walking, moving head, etc.) preceded flight. How­
ever, in many instances birds performed the intention movements and then 
did not fly.
B ird s  c o u ld  be in d u ced  t o  f l y  by sh a k in g  th e  t r e e  in  which th e y  
w ere s i t t i n g .  An i n t e r e s t i n g  m ethod o f  e v a s io n  was o b se rv ed  when a  b i r d  
was f lu s h e d  and a p p e a re d  t o  f l y  a  lo n g  way. F ly in g  in  a  s t r a i g h t  l i n e ,  
i t  w ould g a in  a l t i t u d e  and  f l y  80 o r  90 y a r d s ,  c i r c l e  back and la n d  o n ly  
1$ o r  20 y a rd s  from  th e  o r i g i n a l  f lu s h in g  s i t e .  I  was a b le  to  r e lo c a t e
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t h e  b i r d  by w a i t in g  a t  th e  f l u s h in g  s i t e  and  l i s t e n i n g  f o r  i t  to  l a n d .
The dog , how ever, was a lw ay s fo o le d  by t h i s  t a c t i c  and was g e n e r a l ly  
u n a b le  to  r e l o c a t e  them .
In  g e n e r a l ,  m ales te n d e d  to  f l u s h  more r e a d i l y  th a n  fe m a le s .
R unning . As has been  m en tioned  p r e v io u s ly ,  b i r d s  o f te n  t r i e d  to  
e sc a p e  by ru n n in g , o r  w a lk in g , away from  th e  i n t r u d e r .  When found  in  
th e  open ( i . e . ,  on a  ro a d )  b i r d s  w ould head  f o r  th e  n e a r e s t  c o v e r . Cur­
io u s ly  enough th e y  c ro s s e d  th e  o pen ing  w ith  s lo w  c a u t io u s  s t e p s .  Upon 
r e a c h in g  th e  c o v e r  th e y  im m ed ia te ly  began ru n n in g . T h is sequence  was 
a l s o  o f t e n  o b se rv e d  when b i r d s  w ere lo c a te d  in  th e  f o r e s t .  The b i r d  
w alked  away s lo w ly  in  th e  u p r ig h t  a l e r t  p o s tu r e  and o n ly  began ru n n in g  
( i f  i t  d id  n o t  c ro u c h )  when i t  was some 1̂ 0 f e e t  away. When ru n n in g , th e  
b i r d 's  h e a d , body and t a i l  w ere  on th e  same p la n e  w hich v a r ie d  from  10 
to  20 d e g re e s  above th e  h o r i z o n t a l  ( F ig .  3 7 ) .
C h ic k s . Very young c h ic k s  ( l e s s  th a n  one week o ld )  e scap ed  de­
t e c t i o n  by c ro u c h in g  e i t h e r  in  th e  v e g e ta t io n  o r  u n d e r some s u i t a b l e  
c o v e r  ( F ig .  3 8 ) .  A f te r  t h i s  a g e , th e  c h ic k s  w ere a b le  to  e scap e  ground 
p r e d a to r s  by f l y i n g  i n to  t r e e s .  When in  th e  t r e e s  th e y  s a t  m o tio n le s s  
in  a  c ro u ch ed  p o s i t i o n  an d  w ere e a s i l y  c au g h t b ecau se  th e y  w ere r e l u c t a n t  
to  f l y  ( F ig .  3 9 ) .  One c h ic k  (a p p ro x im a te ly  k weeks o ld )  was lo c a te d  in  
a t r e e  above th e  h e ig h t  o f  th e  n o o s in g  p o le .  When I shook th e  t r e e  
(w h ich  n e v e r  f a i l e d  t o  f l u s h  th e  a d u l t s )  th e  c h ic k  a c t u a l l y  f e l l  down 
to  th e  lim b  below . I r e p e a te d  t h i s  u n t i l  i t  re a c h e d  n o o sin g  h e ig h t .
When r e l e a s e d ,  i t  f le w  s t r o n g l y .
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F ig u re  3 8 . S p ru ce  g ro u se  c h ic k  (a r ro w )  h id in g  u n d e r  th e  v e g e t a t i o n .
F ig u re  3 9 . S p ru c e  g ro u se  c h ic k  s i t t i n g  in  a  t r e e .

SUMMARY AND CONCLUSIONS
The p u rp o se  o f  t h i s  i n v e s t i g a t i o n  was to  i n i t i a t e  a s tu d y  o f  th e  
b re e d in g  b io lo g y  o f  th e  sp ru c e  g ro u se  (Ĉ « c_. f r a n k l i n i i ) in  N o rth w este rn  
M ontana. The s tu d y  was co n d u c ted  on a  600 a c re  a r e a  30 m ile s  n o r th  o f  
Colum bia F a l l s ,  M ontana. D ata w ere c o l l e c t e d  d u r in g  th e  s p r in g  and sum­
mer (A p r i l-S e p te m b e r ) o f  1965 and 1966.
A dog (E n g lis h  p o in te r )  was u se d  to  l o c a te  g ro u se , which w ere 
c a p tu re d  by n o o s in g , and in d iv i d u a l l y  m arked w ith  le g  ban d s. The se x u a l  
d im orph ism  o f  th e  plum age p e rm it te d  se x in g  o f  th e  a d u l t  and s u b a d u lt  
b i r d s .  The p r im a ry  rem ig es w ere u se d  to  d iv id e  th e  g ro u se  in to  two age 
c l a s s e s :  a d u l t s ,  b i r d s  two y e a r s  o ld  and o ld e r ;  and s u b a d u lts  (= y e a r ­
l i n g s ) ,  b i r d s  h a tc h e d  th e  p re v io u s  y e a r .  The two o u te r  p r im a r ie s  (9 and 
10) o f  th e  y e a r l in g  b i r d s  a r e  more p o in te d  and o f te n  o f  a  l i g h t e r  c o lo r  
th a n  th e  o th e r  p r im a r ie s .  The p r im a r ie s  a r e  u n ifo rm  in  a p p ea ran ce  in  
th e  a d u l t  b i r d s .  In  a d d i t i o n ,  i t  was found  t h a t  th e  t o t a l  le n g th  and 
c o lo r  o f  th e  rem oved c e n t r a l  r e c t r i x  w ere u s e f u l  a s  a g in g  c r i t e r i a .
The o v e r s to ry  v e g e ta t io n  c o n s i s te d  e n t i r e l y  o f  lo d g e p o le  p in e  
( P in u s  c o n t o r t a ) , The s tu d y  a re a  was d iv id e d  i n to  th r e e  zones a c c o rd ­
in g  to  th e  d e n s i ty  o f  th e  lo d g e p o le  p in e :  open, n o t  exceed ing  2500 stem s 
p e r  a c r e ;  medium, 2500 to  5000 stem s p e r  a c r e ,  and t h i c k ,  o v e r 5000 
stem s p e r  a c r e .
I n  1965 , th e  b re e d in g  p o p u la t io n  o f  sp ru c e  g ro u se  on th e  600 
a c r e  a r e a  c o n s i s t e d  o f  f o u r  a d u l t  m ales and th r e e  a d u l t  fe m a le s . I n  
1966 , f i v e  a d u l t  m ales and two a d u l t  fe m a le s  r e s id e d  on th e  a r e a .  In
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b o th  y e a r s  th e  r e s i d e n t  s p r in g  p o p u la t io n  was composed o f a d u l t  b i rd s  
o n ly  and a l l  a d u l t s  w ere  r e s i d e n t s .  The d e n s i ty  o f  f i v e  t e r r i t o r i a l  
m ales p e r  s q u a re  m ile  i s  com parab le  to  th e  s p r in g  d e n s i ty  o f  t e r r i t o r i a l  
m ales  ( s i x  p e r  sq u a re  m ile )  i n  A laska  ( E l l i s o n ,  p e rs o n a l  com m un ica tion ).
F ou r o f  th e  a d u l t  m ales w ere r e s id e n t s  on th e  a re a  d u r in g  bo th  
y e a r s  o f  th e  s tu d y .  These b i r d s  were r e s t r i c t e d  to  home ran g es  t h a t  
v a r i e d  i n  s i z e  from  10 to  1^ a c r e s .  The b i r d s  o ccu p ied  th e  same home 
ra n g e s  i n  bo th  y e a r s .  A m ale banded as  a y e a r l in g  i n  1965 was a  r e s i ­
d e n t  i n  1966 . T h is new home ra n g e  was in  an a re a  fo rm e r ly  u n o ccu p ied  
by r e s i d e n t  m ales  and was o n ly  3 a c re s  i n  s i z e .
D uring  th e  s p r in g  ( A p r i l  and M ay), th e  m ales o ccu p ied  b ree d in g  
t e r r i t o r i e s  w i th in  t h e i r  home ra n g e s .  F o llo w in g  t h i s  p e r io d ,  t h e i r  
movements in c r e a s e d  and th e y  u t i l i z e d  a g r e a te r  p o r t io n  o f  t h e i r  home 
r a n g e .
The m ale  home ra n g e s  c o n ta in e d  p a r t s  o f  th e  'm edium ' and th e  
'th ic k *  lo d g e p o le  p in e  z o n e s . The b re e d in g  t e r r i t o r i e s  w ere in  th e  
'medium* zone and  th e  'th ic k *  zone was u t i l i z e d  fo llo w in g  b re e d in g .
M ales w ere  n e v e r  fo u n d  i n  th e  open zo n e .
The t h r e e  a d u l t  fe m a le s  lo c a te d  i n  1965 o ccu p ied  home ran g e s  
t h a t  w ere c o in c id e n ta l  w ith  th e  home ra n g e s  o f th r e e  r e s i d e n t  m a le s .
The fe m a le s  moved m ore e x te n s iv e ly  th a n  th e  m ales and o ccu p ied  a lm o st 
a l l  o f  th e  a v a i l a b l e  h a b i t a t  i n  1965 . The lo s s  o f  one fem ale  th e  f o l ­
lo w in g  y e a r  d id  n o t  a l t e r  th e  home ra n g e s  o f  th o s e  re m a in in g .
F em ales w ith  b roods o c c u p ie d  a re a s  t h a t  w ere d i s t i n c t  from  t h e i r  
g e n e r a l  home r a n g e s .  The m ajo r d i f f e r e n c e  betw een  th e  a r e a s  was th e  
v e g e t a t i o n .  The home ra n g e s  w ere i n  th e  ' medium' to  ' t h i c k '  lo d g e p o le
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p in e  zo n es w h ile  th e  brood  ra n g e s  w ere i n  th e  'open* z o n e . Only hens 
w ith  c h ic k s  w ere  found  i n  th e  'open* zo n e .
The y e a r l in g  b i r d s  t r a v e le d  e x te n s iv e ly  d u r in g  th e  e a r ly  p a r t  o f  
th e  b re e d in g  s e a s o n . L a te  i n  th e  se a so n  th e y  r e s t r i c t e d  t h e i r  movements 
to  p r e v io u s ly  u n o ccu p ied  a r e a s  and ap p ea re d  th e  fo llo w in g  s p r in g  a s  t e r ­
r i t o r i a l  a d u l t s .
A d u lt and y e a r l in g  m ales showed no s e a s o n a l  w e ig h t change from  
may to  S ep tem b er. The fe m a le s , how ever, w ere h e a v ie r  in  May and June 
th a n  i n  J u ly  and A u g u st.
M o ltin g  o f  th e  p r im a r ie s  began around  th e  f i r s t  o f  June and was 
co m p le ted  by th e  t h i r d  week o f  S ep tem ber. The m ales o f  bo th  age c la s s e s  
began m o ltin g  one o r  two weeks p r i o r  to  a d u l t  and s u b a d u lt  fe m a le s .  Re­
p la c e m e n t o f  th e  r e c t r i c e s  began a f t e r  th e  second week o f  J u ly  and was 
u s u a l l y  co m p le ted  by th e  end o f  A u g u st. The young o f  th e  y e a r  com pleted  
t h e i r  p o s t  j u v e n i l e  p rim a ry  m o lt ( j u v e n i le  p r im a r ie s  9 and 10 w ere r e ­
t a i n e d )  by th e  end o f  S ep tem b er.
The l a t e  f a l l ,  w in te r  and e a r ly  s p r in g  d i e t  o f  th e  g ro u se  con­
s i s t e d  a lm o s t  e n t i r e l y  o f  lo d g e p o le  p in e  and o th e r  c o n if e r  n e e d le s .  
H erbaceous v e g e ta t io n  and  i n s e c t s  w ere u t i l i z e d  d u r in g  th e  summer m onths.
T e r r i t o r i a l  m ales p e rfo rm ed  th r e e  b a s ic  d is p la y s  d u rin g  th e  m at­
in g  s e a s o n  (m id -A p ril  to  m id-M ay). F l i g h t  d i s p la y  c o n s is te d  o f a  m ale 
f l y i n g  from  a  t r e e  to  th e  g ro u n d . When he was a p p ro x im a te ly  U f e e t  
above th e  g ro u n d , he checked  h i s  downward f l i g h t ,  r o t a t e d  h i s  body to  
a  v e r t i c a l  p o s i t i o n ,  and d ro p p ed  s t r a i g h t  to  th e  ground p ro d u c in g  two 
lo u d  so u n d s . T h is  d i s p la y  has been  c a l l e d  * w in g -c lap p in g *  and i s  a  v a r ­
i a t i o n  o f  th e  * f l u t t e r - j u m p  * (Lumsden, 1961a) o f  th e  o th e r  sp ru c e  g ro u se  
s u b s p e c ie s .  P o s s ib le  f a c t o r s  c o n t r o l l i n g  th e  o c c u rre n c e  o f  w in g -c la p p in g
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in c lu d e  t h e  I n t e r n a l  s t a t e  o f  th e  b i r d ,  a  d is tu rb a n c e  from  th e  e n v iro n ­
m en t, te m p e ra tu re ,  c lo u d  c o v e r , and  tim e  o f d a y . P ro b a b le  f u n c t io n s  o f  
t h i s  d i s p l a y  a r e  t e r r i t o r i a l  a d v e r t is e m e n t ,  a d v e r t is e m e n t  o f  t h e i r  i n t e r ­
n a l  r e p r o d u c t iv e  s t a t e ,  and a t t r a c t i o n  o f  fe m a le s .
C o u r tsh ip  b e h a v io r  was e l i c i t e d  from  a m ale by p la c in g  a  m ounted 
fe m a le  s k in  in  h i s  t e r r i t o r y .  B a s ic a l ly ,  th e  c o u r t s h ip  d is p la y s  were 
th e  same a s  d e s c r ib e d  by Lumsden (1961a) f o r  th e  O n ta rio  sp ru c e  g ro u se . 
One m ino r d i f f e r e n c e  was n o te d  in  th e  'h e a d - je rk *  d i s p la y .  Ĝ„ £ . f r a n k ­
l i n i i  p e rfo rm ed  two s e p a r a te  p a t t e r n s  o f  t h i s  d i s p la y .  In  th e  slow  
h e a d - je r k  th e  m ale je rk e d  h is  head from  one s id e  to  th e  o th e r ,  p a u s in g  
f i r s t  w ith  i t  to  one s id e  th e n  w ith  i t  to  th e  o th e r .  In  th e  r a p id  h ead - 
j e r k  he to s s e d  h i s  head  r a p i d l y  from  one s id e  to  th e  o th e r ,  w ith o u t 
p a u s in g ,  f o r  up to  3 se c o n d s .
The a g g re s s iv e  b e h a v io r , e l i c i t e d  by a mounted m ale s tu d y  s k in  
p la c e d  in  a  t e r r i t o r y ,  was a ls o  s i m i l a r  to  w hat Lumsden (1961a) d e s c r ib e d  
f o r  th e  O n ta r io  sp ru c e  g ro u se . One v a r i a t i o n  was n o te d . When in  th e  
*head and  ta il-d o w n *  p o s tu r e  th e  m ale u t t e r e d  a  s e r i e s  o f  so u n d s. The 
f i r s t  two w ere h i s s in g  sounds b u t th e s e  w ere fo llo w e d  by a r a p id  s e r i e s  
o f  f i v e  * k u k s '•
Spruce  g ro u se  s u rv iv e  in  th e  rem ote  and  sem i-rem ote  m ountainous 
a r e a s  o f  M ontana. I n  th e  p ro p e r  h a b i t a t  (d en se  s ta n d s  o f  young c o n i f e r s )  
th e y  a r e  c a p a b le  o f  e sc a p in g  p r e d a t io n  by a co m b in a tio n  o f  t h e i r  p r o te c ­
t i v e  c o lo r a t i o n  and t h e i r  b e h a v io r .  F o r e s t  f i r e s  and  lo g g in g  a re  bene­
f i c i a l  to  th e  g ro u se  a s  th e y  p ro v id e  new optimum h a b i t a t .  P ro b ab ly  th e  
m ost d e t r im e n ta l  f a c t o r  to  th e  sp ru c e  g ro u se  i s  th e  encroachm ent o f  
c i v i l i z a t i o n .
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